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Volume 5 


Wood Clamps 
# tt yun nee: 
small wood 
‘limps for gluing 
fiat party or 
for clamping 
pleces topether 
‘while worRing on 
then, here ate 
siwpte 
methods tor 
Yo wil fat 0 
there “Tite 
clamps hat you 
will want 
a acveral in vasottd ste 
Dick. Httlutsom af Sun Cah 
eats that soit shape them fry 34 yk 
{hey sho tha enuf hr lhl Hen 
hi cho hel shout he lee 
them from splitting, Bur elo 
take the shes inv th 
phat 1'to Uy ins wowge 


mccordiny 
Taper clam etfs tom pol, oF von the e 
‘show Une elle wilt ring nuts crs ne bn the 
{ise of the salir clap show sole wahere 
into the eves tf blister heat screws. These pe 
side En less fr gen the etn 


CUT OFF ENO. 
SAND SMOOTH 


DRILG SMALL HOLE 
FOR HANGING 
Howard E- Moody of Upper J 
Jnunps tor model work (rom wou 
in. cutting off the ends of the 
‘workany elose to the ela, 
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Gap Funnels Liquid 
The spout-shaped cap from a plastic mus 
ard or catsup bottle makes a handy funnel 


for refilling bottles with sma 
ings. 
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By Kurt Saxon 


Copyright 1980 by: Kuet Sayan’ 


How Not to Survive 


by Kurt Saxon 


Six years ago when | began The Survivor there were only vague 
glimmerings of the worldwide disasters confronting mankind, As a 
historian, | could match the causes and effects which led to the downfall of 
past civilizations with the same degenerative influences dooming our own 
civilizations. 

In the meantime, more and more people have at least awakened to the 
fact that the world is in terrible trouble. For the most part, however, they 
entertain themselves with the belief that wisdom will prevail; a feader is 
somewhere out there; the enemy will be exposed and destroyed, etc.. All 
such is merely wishful thinking. It is arrogance verging on paranoia to 
believe that our generation is somehow favored over, or superior to, 
peoples destroyed by the same causes throughout history 

Too many people, even survivalists, are unable to accept the end of 
world civilization. They mistake it for the end of the world, period 

The fal of Atlantis was the end of the last world civilization. It was such a 
shattering experience, and so complete that even most scholars consider 
Atlantis a myth. Yet it didn’t mark the end of the world. Its totality lay in the 
fact that it was linked to, and interdependent with, all the other cultures on 
Earth, as in our present world civilization, 

There were survivors of the fall of Ur of the Chaldees, Babylon, Greece 
and Egypt. But to the majority of their inhabitants it was indeed the end of 
the world. 

Almost like Atlantis, the Roman Empire had spread a web of 
interdependence throughout Europe. Its fall was followed by hundreds of 
years of ignorance, misery, despotism, inquisition and degradation known 
as The Dark Ages. But it wasn't the end of the world. 

From 1348 to 1361 the Black Death engulfed Europe. One half of the 
British died while the rest of Europe suffered a loss of one fourth of its 
Population. The plague ravaged the cities, for the most part, taking away 
the lower classes and leaving the aristocracy and the peasantry relatively 
“Boccaccio's Uecameron is a collection of stores supposedly told to 


each other by a group of affluent and intelligent Florentines. During the 
plague they lett the stricken Florence for the countryside and partied ano 
told witty stories until the worst was over. 

Ht wasn't the end of their world. When the plague died out they went 
back. Since the working class was decimated the survivors had to set 
about replacing hands with machines. Technology and science bloomed 
and the period was called “The Renaissance" or rebirth 


So accept the end of world civilization with hope that you won't 
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From The Archives 


Hore is a selection trom 19th 
Century Harper's Monthies They are 
various entries in the science sections 
which are thought provoking and 
sometimes clever. Thete might be an idea 
here, dropped back then, ut worthy of 
reconsideration 


18 THE DRAIN A GALVANIC BATTERY t 

Among the suppose fuets relied upon 10 prose 
thatthe animal Urnin bee battery, which eam send 
tates of electicity through the nerves to. ax 
to net upon the mules, inn experiment re 
ferred toby Mr, C. Fs Varley, in a late ariel, 
‘whieh consists in comoeting. the to terinals 
OF very scinitive givanometer with separate 
Dasine of water, Hf 8 hand be placed i evel 
basin, and one be steered violent, a postive 
ccurrent fy xaid generally to flow from that ew 


tlvongh thogahanometertothe other hata, whieh 
Jenn compressed. Mr, Vatler, however, aft 
trions experiments, haw conse to. die cone 
‘iow thatthe pienodenon fs de to hemscal a 


Hon, alume, te act of aquecsing the lied, vor 


Tently forcing some of the perspiration ont 


ores ThE ix pamved by the fet thst whew 
Art ants were pared ithe wae, aed Hite 
scl wae dropped on one of them, 8 enevene ws 
renerated without any muscular exertion. 

ate fod othing to show tha 
Tate it the human 

ve prover othe 

fee clectieity obtained from the muscles to he 


thve tothe different chemical eon 
{ent portions of the muses themselves 
fovee transmitted by the nerves is ata rate 
20,000 times slower than an electric eurrent, he 
infts that it eau not be an eects emrremt see 
“The injurious effet of exposure to the dust 
wt vations manGieting establishments he no 
Unfrerent]y been dwele upon with more or 
feces nt we are hardly prejered for the re 


7 


ff certain specie investigations om this subject. 
1 Tas log boen a dispited point whether the 
yavticles of inom, sla, ee, merely lodge within 


The aireells of the Invgs, oF penetrate throng! 
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necessarily go with it. Having done this, you can see the absurdity of the 
following stopgap measures to survive a temporary calamity. 

Investing in intangibles: Gold, silver. diamonds, antiques, paintings. etc 
are dependent for their value on desire. not need. When need is the 
uppermost consideration, desire is simply a frivolous emotion. In order to 
exchange your intangibles for your needs you will have to wait until 
surpluses are built up. In the meantime, say you approach a farmer and 
offer him a $600 Krugerand for its value in chickens. If you're lucky he may 
offer you a $600 chicken. E 

Bugout vehicles: I'm amused by the fantasies of urban types who stock a 
camper with everything one could possibly need to survive. When it hits 
the fan they will leave just before the rioting gets too fierce or the 
mushroom cloud hovers directly overhead. 

Roads blocked by fuelless and/or wrecked vehicles will doom most 
bugouters. Bandits will account for many who make it past the 
congestion, 

People in the rural areas, threatened by mobs of refugees, will shoot at 
‘anyone who doesn’t keep moving. You can't carry enough gas to keep 
moving. 

It will take weeks, maybe months, for rurals to run out of supplies in their 
villages and towns. Turning away strangers as a matter of course, there is 
little chance that you'd be allowed to settle among them before your own 
Supplies ran out, regardless of what you had to barter. 

Best fo pack a U-Haul and move to the Ozarks now. 

Fallout Shelters; These are for urban areas. Business executives locked 
into the establishment figure they can submerge before the fallout chokes 
them, After a couple of weeks they seem to expect to come out to some 
kind of brave new world, go back to their desks and carry on as usuai 

When the cities go. those trapped in shelters will share the fate of those 
without shelters. A chance for a couple of weeks of life is not worth the 
expense 

In the fifties shelters would have been practical in the event of a nuclear 
war. But in the eighties the devastation will be so much greater that 
rebuilding on nuctear ruins will be unthinkable for years. 

Outside the major cities a shelter might be nice and a real protection 
against the worst of the fallout. Even so, it would be with us for months, if 
not years. 


Hiroshima and Nagasaki have proven the fallacy of mutations and 
obliteration by radiation sickness, sterilization and cancer years later. But 
the majority will survive without shelters, unless all life is destroyed 

Arsenals: | ove guns, but | have only enough tor myself. | won't have to 
arm my neighbors because I've never met anyone here who isn't well 
armed. 

Thave a complete reloading setup, accommodating every rifle, shotgun 
size and pistol of the common variety. Forget the exotic stuff. 'm prepared 
to reload for the community. That's all that’s needed. 

Yet I read of gun nuts buying everything that will shoot as if guns were all 
that mattered. They must think the shooting will go on and on for years. 

Maybe they're right if they get trapped between the big cities and the 
well defended rural areas. In that case the gun nuts would become 
precisely what they fancy they are arming against 
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Us oescCiiae aie hed Neat perme 
the dost of iron ose, sed i preparing books 
‘of goldcleat, he found the poseder tm the tise 
Ueriveen the air-cells and in their walls, 9¢ well 
ts in their eavitis, From less thant omnces 
‘of thie Ing over twelve grains of from wvie 


‘were obtained by chemical metals: 0 that 5 
equally distributed theongle both bangs, there 
Ist have ean at east theee-yuaters of an 


nice inhaled.” Tu siother ease—that “of 
‘vorknuan exposed t0 the dist of x mistine wed 
in preparing ultamayine snbstamces—he fava 
A aauety estimated at fally cane 


RUSTING OF IOS. 

Profesor Calvert, after repeated experiments, 
has foun that pute diy. oxpgen does not de 
termine the oxidation af frony and that moist 
fospgem litt but feeble nexion;” also that dry oF 
Amol pure carbonie neid has no nction, but that 
tre Moist oxygen eontaining traes of earbon- 
Tene is brought into contact with fron, the It 
rats vith grene rapidity, He concludes, there- 
fore that catbonte ach is the agent which de 
teomies te oxidation of iron, and that i fs the 
Jreseee of earbonie ack in the mtmosphere, and 
Nor ite oxygen or its watery vapor, that proviaces 
tie oxidation of ion exposed t0 common air 
Inone experiment he found that if clean blades 
‘of the best quality of iron be placed in water 
Sie hs been well bolle and deprived of its 
‘oxygen and enrbonle ei, they will not rest for 
Stveral weeks; and that if a similar blade be 
iif ininersed in a botle containing equal vot 
tines of puro distiled Water and oxen, 1 
portion dipping. in the ‘water. hecomes 13 
Salilzed, while the wppar portion remaine una 

{to the atnwnphere be ndded sone 

Cirbonie ack, ehemieal reaction of the exposed 
yurton, wilh’ rapid oxidation, taker place, hn 
Inotlatee 

Ti reference tothe fic, frst published by Per 
rolius that eanstie alkalies prevent tie oxidation 
of ion, ho remarks, a8 the result of special ex 
peviments on this sihjeet, that the carbonates 
And iearbonates ofthe alkalies possess the zeae 
Fwoperty ne their hydrates and hae if am iow 
Uae be Hn inamerted in solution of such ear 
Ihonntes, they exerese teh preservative fil 
nce on that portion ofthe bar which Ts expored 
{o the atmosphere oF common air (ox gen aul 
tavbonie acid) that it does not oxidize even after 
‘peo of two yeas. 


RENDERING WALLS Waren-rionr, 
1k is propoted ly MF. Ransome, of London, 
to render stone snd Drie walle water-proof by 
eating then to satiration with w seluson of 
Siete of soda, which i euperScilly decom 
jose by the futher application of ehloride of 
Enum? "he sunface thus obtained 
St aliate of hin, which 3 perfectly insoluble, 
Srila it doce not’ alker the appearance of the 
val 


MANCFACTCRE OF WooD PLP For PAPE. 
‘Among the more interesting ances at the 
Inertial ¥-hbation in Lowdown the sams 
ter of 1872, wns tres of stations of 
process fered hy Dr Honghton fo converting 
Neon into pulp oe paper, “It ts seid the the 
titel hitherto fo alg ty material fr the 


peryise mentioned has heen the necosity 
Tsing sel large qrantitee uf ala a= to make 
the cust of the openition too geeat to be gener 


ally emplogel, st least abroad This dint 
Inge been overcome by Me. Houghton’ proce 

fn it i expecta iaat Larue quantities of sos 
Bovetutire wast, wil he meade sealable, E 
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So unless you're a gunsmith or an honest collector, you have no reason 
to collect guns just for the sake of having them. Best to spend your money 
‘on more useful items. 


Of course, you should have a good shotgun, rifle and pistol. You ought 
to get a copy of Mel Tappan’s book, SURVIVAL GUNS and choose the best 
guns you can afford and in the variety which will suit your actual needs. 
But to consider an arsenal more important than long-term survival tools is 
juvenite 

Fighting Communism: With actual Marxist Communism on the wane, 
the money and effort expended in fighting that silly idiology is a waste. Of 
course the term “Communism” is becoming increasingly replaced by 

Bildebergers”, “Trilateralism”, etc. which is supposedly the same thing. It 
seems that everything is part of a huge plot. Belief in such a plot is 
commonly known as “The Conspiricy Theory”. 

Communists, Bildebergers, Trilateralists and perhaps a dozen other 
vague groups are being given credit for just about everything wrong on our 
planet. If a culprit could be found, identified, fought and thereby stopped, 
the whole “fight” would be reasonable. But this nonsense has been going 
‘on for years with nothing to show for all the exposures by all the “patriots” 
we have left 

When Rome was surrounded by barbarians and wracked with rioting by 
proletarions and freed slaves the rightious citizens wasted valuable time 
following up their own conspiricy theories. Rome fell without any of the 

conspirators” being bothered. 

The point is that degeneration doesn't need any particular label and 
labeling it only gives false hope that a label is somehow like a target one 
can shoot at. This is a false comfort since the target itself is false. 

Political and international manipulation of the world’s inferiors should 
be ignored at this time. The better prepared you are to handle your own 
problems, the better able you will be to deal with the vermin when the 
collapse comes. In the meantime, don't jeopardize your efforts toward 
survival by getting upset over what a pack of doomed parasitical predators 
are up to. 

REVOLT AGAINST CIVILIZATION, by Lothrop Stoddard is being 
serialized in Us. siLtria. It shows how communists are simply intelligent 
but warped losers stirring up feeble minded losers against their betters. 

As far as \'m concerned, the losers have taken the world’s cities and 
destroyed its economies. Let them have the cities. Most of them will die 
there. 


The only way to fight losers is by abortion and sterilization. Waiting for 
them to arm themselves and then trying to combat them is a bit late. Since 
its too late, anyway, give them this round. Move from the cities and let them 
rot. After the worst is over we survivalists can destroy what's left of them al 


our leisure. 


tonal for the next matipulation. 
in iatrodueing them into a patent boiler calete 
Inve to etre great presenne, and Heated be hot 
‘rater irealatinig in pipes whieh traverse iti 
Scetions throughout its lenzth, the heat boing 
apaile of most accurate regulatinn 

ie presure eiplored in the process of treat 
ing the Gre is 180 degrees, and tho uot i 
Bounced to the boiler i wire cages running 
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‘apm set of rails, the small pieces after builing 
Ueing aie some sid uf a dingy colors This 
nest tested by means of ellorine in vat, and 


the Vleaching’inished by the s ny 
hate sf potash. The materist is moor a sot, 
hip, an highly: eons substance. while ie 
hhext subjecteito the action uf a isdio-estea 

Kitt of wringer, whl Testes inte 
hip ot damp, Hee mats, 

“The Tiqud with whieh the fibre ts been text 
fal is thet pumped into vat, aid sujocted to 
the action Bf etrinnie ackd gisy which seliiles 
to some extone the teins pusivles. Te is 
place in a copper boiler wal heated exetly 19 
the boiling-puint, "This produces a complete 
ongulacion Of the vest, which Ells to the bot 
tom in large flakes. No nse las been, so fe 
fond fi this vesiny bat es exp ate 


THhve ave many ofl 
Ut uf the filve, for which velerence must be 
rate to the technieal journal, 


ELECTRIC PHENOMENA OF CRYSTALS, 
The electrical phenomena developed in many 

crystals by heating or cooling ther has not bees 

thoroughly pursed since. the ently 

Sie David Dewster until the, Yeeene investiga 


tions of Hankel of Leipsic, he el 
fearehes of this eminent physicist have opened 
{i ew views of the subjects sid will nneonbe 

ly contribats (0. place upon more. correct 


‘of the relations between 
Went electricity, nnd crystalline structure, Hans 
el fas stated tome of his conclusions very neat= 
Tyas fllowss "Up to the time of my revearches 
Gn the thermo:cletrie poculintizies of tops we 
Knew only of the electte phenomena of erystals 
having electtieally polnt axer—that ts, of 

of which one end showed positive, the other neg 
hive electriity; anil this seemed to be a phys 
Feat necessiy, $0" that fe was. conchwded. that 
there existed ‘the possibility of thermoelectric 


busis our knowle 


tstitarion ithe crystal seas hemimorphons, and 
it ylecee of ergstale showed n thermno-eleetrie 
tension fe as conclude that the perfoce crystal 


rout. be. lemimorphous. My 'studies apo 
Innny varieties of ergatale shove that this ies 
tvholly wnfounded, sind rather Heit true that the 
Thermo-clectrie exetintion te a general pro 

‘of all erystale a least those ith 


trties render fe not impossible, 
Tension were not Too feeble to be meaaured 
iruments, it would always be 


tity, both in the perfect, cu 
cryata, force us to modify owr former views ns 
forthe nature of ergatals ut genre. Until now 
certainly all mineralogists and physicists have 
‘ssurned that ia crystal be broken of eloven, 
then all physical peculiarities, except the exte 
tior form, mre to be ford in the separa 
‘tiga! crystal, and that, the 
pects similar to exch others 
ral and therznal proper 
= to detect any diferentes sn 
Tespect.” On the other hand, the thermo.clectrie 
Dhenomenn show that this view ean not be mait~ 
{ined intact, We must nov consider the crys 
tal as 4 complete indisidual in itself, in which, 
fs in the orgie individual, the respeetive parts 
do not resemble ench other oF the whole, thowsl 
the exterior form ofthe parts and the whole may 
be perfeetly similar 


PRESCIUDED DYES FOR CANDIES, 

A police regulation has Leen recently esta 
Fished in some parts of Germany preseritins the 
substances that may be weed for coloring candies 
snd other eiible sttiles. "The variety is very 
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Easily Built 


Radio Burglar Alarm 
With Receiver Parts 


By J.B. Carter 


Popular Science Monthly 
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Novel Circuit Resembling One-Tube 
Set Literally “Feels” Presence of 
Intruders and Sounds Warn 


January 1936 


‘The front door can be provected by fastening the devector 


sietothelocie Anyone approsehing the fock sets of the alarm 


EITHER craltiness, 
tor gumsaled shoes 
the prowier who tres to enter 
2 home protected by this novel 
burglaralarm system, He may not 
pick a lock nor force a window, yet b 
Unwanted presence will tip the sensi 
Circuit that sounds the alarm 

‘Operating on radio-receiver principles, 
the circuit i as easy to construct as the 
Simplest one-tabe scl Ih fact, Hs type "76 
‘ube. plugin coll, and variable condens- 
trs fake’ the completed oatht look very 
fuck like a small short-wave receiver. The 
parts, all standard, can be purchased from 
fny radio dealer for a total of about 
seven dollars: 

Ts use, the alarm system consists of 
uit and relay, a battery-opersted gong oF 
fal, and's concealed detector wire. ‘The 
Rettal circa howed in an alumioum 
Sshinet, can be hidden in a. drawer oF 
Glovet, Only one thing determines is Toca 
tions it must be near an electric outlet, 
nee it is operated by 110 volte either 
Giret or alletatiog clrvent. ‘The alarm 


gong can be installed almost anywhere 
preferably at some distance from a. win 
‘dow or outside door. 

To placing the detector wire, the home 
owner will have to use ingenuity. Where 
it is placed will depend to a great extent 
fon the construction of the house. The 
‘obvious points of entry should be pro- 
tected. It can be concealed around wine 
dows and doorways, connected to the 
front-door lock, or wired to a rectangle 
‘of wire screening concealed under a rug 


for front-door mat. 
Since the alarm will be sounded when 


‘anyone approaches within 2 few feet of 


the detector wire, it can be completely 
concealed in the woodwork or under rugs, 
upholstery, and. tapestries 
‘Once the experimenter un 
derstands the inner work: 
ings of the circuit, he should 
have little dificuliy in plac- 
ing the detector wire to best 
advantage, 
First of all, the type "76 
tube isthe key to the cr. 
cuit. Connected as shovn 
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feat, an would sem 9 meet all necesacy re 
tinitements, All the anne colors, withom ex 
ception, are probed 


REMOVING THE ODOR OF eaRHOL 

The valle of earbolie acid for many 
perposes Is 
ehh is extee 


olensive to mane pee 
tuethod which, according to Profesor Church 
sy emer tho a 

retho 

oi tite 
ty Sn, Chareh, 
oF ae best ea : 
rystallze) int two gallons a en 
tere taking care a mit the 
if aftr shah repented inter 
ne tho bottom of th oy this wil he 
fleet ain 


ie tol 
‘vith bast snp 
nnd 


west an iter weeemare. thon 
fine iecspaper til perfectly lear. ite th 
Hace inn tall eslinder, an pave. Po 
Ammon stalled, wth constant agian ll 
itt longer disolven On staaing Tor ti 
tha greater part of tho carte ald wile Ftd 
Hlowdng as 0 yellow nile lavor on the top of 
tr more of water it acs not generally ert 
from a lt time. ‘The portion eollecte, up t0 
avout 365° Fy has, at orllanry tempers 
that of geraniom feves, The addition of ab 
foue drops per id. ounce of the French 
feranium mil sll futher mask the si 

Sf tho acid, snd has an addtional advantas 
Iiqetying the, puro ervaalized. product 

pre tety be disolved In 290 pars of wate 
pati the 0 parts fe the ca 


DLOW-PIPE FCRSACE 


{oP imeting of cae iron by means of 
blowspipe onsite of a face componed 
Ging. The hier, which completely surreud 


the ternal portion, rests op 
tothe outside nin! lower exttemity © 


tnvelope, Ii walls ave very thick, 
retain the heat, and alge eight 
Holes re eymmettieally placed, to allen out 
ward passage to the hetted gases, A hnol or 
Ting of iron at the ton serves to tommte und re 


place the covering. "Phe erable to be heated is 


Trea’ in'the centre of the imerior portion by 8 
Fltinum support, shich rests pon a smal ledge 
‘The souee of hene (an ordinary gas blow-pipe, is 


arranged beneath 0 thatthe noeale shal be 
fn inel oso below the hyferior eiewlar orf 
the fame will therefore cicitate, ithe fst in 
Stance, round the erie, then in the annular 
pace between the interior envelope and theo 
al 


‘ring, and the pru 
pass out throw 
the 


may. be noticed by 
With sf 


1869 


in the schematic diagram, 
operates an electric re 
which closes the alarm ci 

and rings the gong. In 

he capacity of the ea- 

uit, including the de 

tector wire, is adjusted by 

means of the two variable 
fondensers in such a. way 


that the tube is just on th 
S 


verge of oscillating. So long as the circuit 
remains in that condition, the relay re- 
mains open. Now, suppose a burglar enters 
through a doorway or window protected by 
the circuit, To do £0 he must come within 
afew feet of the detector wire concealed in 
the woodwork. His preseace near the wire 
adds more capacity to the circuit, upsets 
the sensitive balance, and immediately the 
tube begins osci"ating. This in tum cuts 
off the current to the relay, closes the gong 
circuit, and rings the alarm bel 
“Technically, this is what takes place: 
During one balf of each cycle, the oscil: 
lations cause electrons, tiny particles. of 
negative electricity, to accumulate on the 
nid of the tube and on one plate of the 
grid condenser ((C3). During the next 
half cycle, the oscillation is reversed, but 
the electrons already accumulated on the 


gtid are trapped and cannot escape. 
T wessive 
cele Hn of 


electrons 
rid o 
the positive 
ized and the 
plate current drops to zere, This cuts the 
current off {rom the F 
magnet 


battery 
actual 


I takes 
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ten thousandth of second 

Since the operation of the circuit de- 
pends entirely on balanée, it is obvious 
that, good insulation and’ low-loss -con- 
struction are important, ‘The sockets used 
for the tube and coils particularly must 
be of the heavily insulated type. Like 
wise, the condenser should be of the 
variety mounted on slabs of low-loss ig- 
sulating material. Under no circumstances 
alter any of the specifications. They were 
chosen only after several months of ex: 
Perimentation 


‘The two coils required are of the 
standard sixprong, plug-in type having 
three windings on’ cach form. As only, 
two windings are required on each c¢ 
the tickler can be removed from one and 
the primary winding from the other. ‘The 

ining ‘windings are indicated on the 
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BORAX For EXTERMISAT 
ROACHES, EFC 


Among the many applications of torax re 
ceils mide, one of the Iter fein 
te ore ver perfect along eae 
lina to donbt it Halls ponds finely pol 
cand seattered slot whete these digas 
ie pests freqnent, wil, is sai, clear a fn 
fesied house 20 totally dhe the appearance 
of ano ine month i wite a novelty. Heist 
own spon what pesiliar huence of the b 
vax this depends; but we are nsemed. that the 
frets ave a sited, "One auvantnge of tts aye 
‘ation i he lines nature wf the bornsy 
that there is no danger to the household Kom 
its being expored. “The ute of Vora, in 
rope, for washing, is‘well known, the adit 
of a Innge hata of horas, instend of toda, to 
ton gallons of water, Ding sufficient to ave half 
the qunntty of soap ordinarily vequired. For 
Tight fabrics nnd eambries a moderate quantity is 
tobe used; bt fr erialine, which require to be 
ine si a'strenghene oe 

Being newt oe 
ture of linen fn the'sligitest gree} 
faflens the hardest water, i is much we 
Washing generally. Tes also said to be unsur 

for eleang the bait, 


ICTURES Y coLLoDi0N. 
According to Me. Klefeif'm gloss plate be 
‘cated with eollodion in the ordinary mankeryand, 
ter the liga has tet, pce of printed paper 
Sets ity aon’ the ave hy te hand 
Avery exact feprodvetion ofthe letters o figures 
Wil be found impressed tpon the eolldion when 
the papa i removed the design remaining per 
feay visible fer the complete drying of the 
fim Te is waggested that this may be the perm 
‘ot tome important apliations inthe way of the 
Teprodncion of peinted master, without ijty to 
ihe original 


une oF FLATULENCY 

A wrt inthe Bagh Mecho 
ofthe ot unimportait subject of fataleney, says 
hat of thi thefe are two Kinds, In heath the 
Ie quaruity of ga that fe arly pure aitrogen 
SMa appents to be scereted by the mucous mem: 
‘ane Bete stomach aad inestine, sd in ex 
fesutre nmount, is one of the most tonbleemne 
finds of taulence. "The other kind arises fom 
thrmentation or putrectve change ofthe fod, 
‘huvetod hydrogen, as well az nitrogen. Toth 
te oe of Haan art ete by wing 
pine vegetable chatcoa finely powerol—taken 
[at ete ih ac mal and the 
tind as oon as the symptoms appeae. "The dose 
snag be a te-spoonful snd ts we should be eo 
Tinued for some time.” ‘The will usually correct 
onstpotion as well a¢ looseness of the bowel, 
esas tliesfg the disease isl 


in treating 


Tn a recent cominsniation 10 the Academs 
of Sciences of Pari M, owesingaale deseribed 
Some experiments showing that water i not ha- 
Ueto een, respective athe degree of old t 
‘hich Seis rabmited, ae long ae Bt not allow 
el toexpand in omer change into ice Tn one 
nse eater alse na trong el tabe wan 
exposed to.a temperatore of 13" Centigrade 
Sithout congelation. his, however, orcarred 
Josantaoeotsly en unscrewing the stel end of 
the titer Tie Hidity of the water was made 
Inaifest by sal tel spheres which moved fre. 
Jy inside of the tabe diving the whole proces 

a would have been stopped hy congelation 
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Geconeany) (Hexen) (Promne)(seconowry) 


56 Tu0e 


os 


Teepe to wate 
Kees, 


WIRING LAYOUT 


ram shows Wow the 
inenpe 


diagram. Since the primary and tickler 
coils in each case are silk-covered wire, 
they can be identified eas 

A good grade of mica condenser should 
be used for the grid condenser(C3). Its 
outer covering should be well insulated, 


system. By shoppit 
this type can be obtained for less than 
a dolla. 

Although the place 
general lay 
the experi 
should not attempt any radical changes. 
In the original, the base and front panel 
‘were cut from sheet composition although 
a baseboard of wood would have served 
equally well. Since the circuit must be 


nd 
l, 


stable, its, important that all pts be 
mounted rigidly to prevent shifting, 

Wiring throughout should be” from 
point to point and heavy, solid bus-bar 
wire is preferable to flexibie wire, Make 
good firm soldered connections and pay 
particular attention to the soldered con- 
nections in the tuned circuit. Any. te- 
sistance introduced here will result in a 
loss of sensitivity. 


"TOTEST the alarm, adjust both tun- 
wg condensers for minimum capacity 
and grasp the detector wire in your hand, 
Rotate the tuning, condenser, C1. slowly 
until the relay degnergizes. A click will 
be heard when this takes place, indicating 
that the spring has pulled the armature 
over to the contact that closes the gong 
circuit. Finally, turn the condenser back 
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EUCALYPTUS A FEBRIFE 
The cultivation of the Enotlyptus lobules is 
snaking rapid progress in. the south af France, 
Spin, Algiers, and. Corsica, expecially on ne- 
‘count of it alleged virenesae'a remedy for Fever 
Icfurnishes a pecaliar extractive matter, or alla- 
Joid, elled exenlyptine, said. by some to. be as 
texelent a remedy ngninet fever as quinine. In 
Spain its efieney in eases of intermittent and 
marsh (ers has gained for it the naive of *fe- 
Yertrens” He ie 8 powerful tonic and difasible 
Himulant, performs remarkable enres in eases 
tf chronic eatarrh and dyspepsia, is an excellent 
finviseptic application to” wornds, and tans the 
king of dead animals, giving. the fragrance of 
Tinssia Teather. "The tree prefers n marshy sll 
invwhicl it grows to-n great heigl 
Tt dies the earth nner iy the evaporation 
from its Tenves, and shel 
thas preventing the generation of x 


MM WILLIAM THOMPSON OS DARIISTAZIS% 
Mr, Wiliam ‘Thompson, in his sess be 
the nts Assoclation ae Estnburgl takes 
non to lve in his asin to the Darwietan 
Sinwsof evaation, and not only expresses his be 
Tit shat all the Higher organise ow covery 
the face of the earth hace mot peohably devel 
ped themselves fom lower ones, but Seggests 
to that these were most likely derived from 
stones nid other maticr fallen from 

mets, 


ETICS O TH 
‘CENTRES. 

M, Provost, in the courte of tome exper 
ments in reference to tho modo of action of 
Anesthetics aud chloroform upon the ner 

tees, has teaclil conclusions quite dif 
ftom those of Clavie Bern 


snvOUs 


Sri causes anesthesia nok 
Due aes ao at ‘he spinal 
row, without being in with it, . 
Bi. Provost has Fepeated. the pri 
yeni of Bernat, wiih com 
culm of the Bsod 
sont ile, then 
Terton.ot thet 
iin of the posterior portion. 
osha of the frogs these 
ose found, contrary to the op 
the chloroform sneodured into she ied 
ters produced anasthesia inthe anterior wh 
the fog i place with the posterior limbs nthe 
tir whe chloroform Sntiodueed isto the fore 


fiuatters loos not produce anesthesia jn the 
Hinder if care has Boon taken to place the og 
with the heal downward, He thinks Ms 


thae M, Heovnard has vot been sufficiently grad 
fal against the Bltraion of chloroform acrons the 
tists, 

Upon applying pare ebloeoform po the do- 
nuded besin of «frog, the aorta of whiel avd 
re tiedy and the animal paced in the posto 
indieate’ above, M. Drevost has produced an 
reathesia in he lead of the anizmal alone, leaving 
the functions of the spinal marrow anaffecte 
Bat upon subsequently untying the aoctn, th 
fiog feturned to. the ‘normal condition, which 
proves that the chloroform in this expesime 
has acted only ns. simple nneesthetie, ad not as 
‘castic, which destroys the brain, leaving the 
frog. in the condition of a decapitated sama. 
M, Provost, therefoce, thinks he is entitled ¢0 
conclude from his exberiments that chloroform 
produces anesthesia in the nervous centres ony 

‘he portions with which ie is aireels in con 
et, and that it does wot aet at a distance, as 
DI. Bernard supposed. 
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a bit and repeat the process. ‘The two 
‘condensers should be so set that the relay. 
just trips when your hand is brought near 
the detector wire, 


Ifa 0 to 10 milliammeter is available, 
extremely fine tuning can be obtained. 
With the meter inserted in the plate lead 
the condensers should b 
the lowest possible rea 
ping the relay. With 
Certain amount of exper 
necessary to balance the 
4 point that a hand b 
feet of the detector 
alarm, ‘The best adjust 
critical, due to the extren 
of the circu 


without trip: 
‘ther “meth 


Naturally, as with any burglar ala 
periodic inspections and tests. should be 
ude to check the yy. Should the 
uit gel out of order or the power 
|, however, the alarm will sound auto 
matically. TC likewise will sound if the 
burglar cuts the 
power lines of, on finding the conteol circuit, 
emoves the power plug from the wall socket, 


ANhough the alarm can be turned on and 
ana of sayy irtng or ein the 
Hower plug and connecting oe disconnect 
tie‘ control switches installed inthe 
Yaweescrd. fea abd slarm-bell circuit will 
tnake it easier to shut the system off dui 
the da and turn ion at ig 


Because of its novelty, the circuit can be 

put to many other ‘ics, For instance, it 

an be sed to turn on the lights when you 

enter your fr inged to 
pen doors, operate 

ate rain, operate toys and window’ dis- 

plays, and doa score of other ings. Of 
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ourse, where 110 volts are used in the c 
being controled, a relay rated to catty that 
amount of current must be used 


LIST OF PARTS 

C, and C,-—Variable condensers, 325 min, 
Fixed mica condenser, 001 mifd 

—Fixed paper condenser, 06 mtd, 

—Fixed paper condenser, .5 mid, 

R,—Fixed resistor, 10000 oben. 

R, F, C—Radio-frequeney choke, 85 mh, 


Miscellancous: Two, sit-prong, 160-meter 
lug cols two sthole docket; ‘one hots 
Fong socket; one power cord with bul ty 

PUbe 6 tubes one bat 
fod) gong or’ bel for external ‘alarm 
Tone senstive relay; wires solder 


panel; knobs; ete. 


Gonnecting wires leading (rom the cabine, 
‘The" ute operates om {Govt house curren 


HOME WORKSHOP TABLE FOR INVALIDS 


Popular Science Monthly — February 1936 


HEN recovering fro 
illness oF injuries, m: 

‘men would be much more con- 
tented if they could do a little 
t craftwork. This is pos 
sible if a suitable worktable is 
provided. The one illustrated 
‘was designed for an invalid 


[ire 


who cannot be bolstered to a 
position greater than about 
thirty degrees and was pre- 
sented to him as a Christmas 


sift from a high school vocational car- 
entry’ class 

‘The dimensions or construction may 
bbe modified as desired to suit special 
cases. While the table is signed to be 
used astride a bed, it may also be used 
2s an ordinary table or desk. ‘Note how 
the hinged top and the front rail are 
cut wut on 2 curve so the table will ft 
the bed closely. 
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RENOVAL OF GREASE stots, 

Jn removing grease, spate fom fares by 
‘means’ of benaine oF petrdfeum ir often happens 
thae'a colored and sine outline of the petcon 
tmoistened is left. "This can be prevented by the 
‘pplication of w layer af gypsont extening a ite 
{te boon the movstened region, When drs, 
tho power is (0 be shaken and brushed off 
‘when no trace of the spot will remain, 


KEEPING FISH FRESH WITH SUGAR, 
A methoul adopted in Portugal for preserving 
sl consists in removing the viscera ahd spriuke 
Ting sngar over the Interior, keeping the fish im a 
horizontal position, $0 that the sugar may pene. 
trate as mich as possible, “It is said that eh 
prepared in this way can be Ket complet 
fresh for slong time, the savor being as perfect 
aif reeontly caught! Salmon this tested be 
fore salting and smoking. possess m mclt nonre 
agreeable taste, & tablesspoontal of sngar eg 
ent for a fve-pound fish. 


SPONGY 1808 


AS A DEODORIZER, 

Dy ealeining n finely divided from ore with 
eluveonl the species of irom Known as spongy 
From fs obinined, whieh, according to Dr, Waele 
hate ndeodarieer of greater poteney than animal 
hareou Hy filtering sewage water throsgh 
‘this matevil & becomes thoroughly purified ya 
tne smaller quantity than i required uf animal 
tlinreoal answering the parpose, Water treated 

this way, andl Kept from esposure to the a= 
oxpee, hse yesh and nwt 

Indications 


WATER, 
istence of 
of seater 
ie of ie 


DETECTION OF ALCOHOL 


According to M. Berthelot, 1 
‘alcohol in presence of 

inay bo deter 

os. This su dcomposeil very slowly 
iy cold oF Tukewarm water but if the 
contain alcohol, benaoie ether is immediately 
formed: the ether is found with the excess of 
the chloride of benzosl.” Its presence eat be 
nade manifest by heating a drop of the eltoride 
ff enol, which dissolves the acid chloride al- 
‘most Immediately without acting at fist on the 
tether, Even with a thoweander part of alll 
the smell of benzote ether is very apparent 


PUPTING UP PRESERVED FRUITS, 
A convenient method of closing up prepared 
fei omit pcg them in nie. pos 
shat noreowed atthe upper end, pices uf 
per being lanl over the fal in sue manner 
That when the top is applied there will be no 
‘pening into the imerions” Some grpeun is then 
Ghbe mixed with water, and poured in a Hquad 
form over the cover to © depth of half an inch 


Inn few moments the gypatin Barlens, and the 


by the ord 
ribbor oF 
PREPARATION OF CARMINE-PURPLE. 

‘The dye recently invented, and known as ear 
rmine-purpl, is obtained by the solution of uric 
acid in miric acid, eare being taken to prevent 

of 

The mixture shosld cemain. standing 
for some days, after whieh a thick, past 
iy sstance is obtained, whieh is to be 
treated with warm water, fered, and the resid 
swum again tveated with warm water. ‘The fil 


boiling over and too great an int 
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Nature’s Factories 


REVEALED 
BY YOUR 


Microscope 


BACTERIA, YEASTS, AND MOLDS PRESENT 
FASCINATING SUBJECTS FOR EXAMINATION 


By Morton C. WALLING 


Popular Science 


HEN the moder engineer or 
scientist speaks of ach 


of a huge brick or steel build 

ig containing an impressive array of dis- 
tilling equipment, tanks, machinery, and 
fother things. But nature, ages ago, per- 
fected miniature chemical plants which 
make man’s manufacturing efforts seem 
crude. Indeed, a number of modern in- 
dustrial processes make use of these age- 
old chemical factories 

‘To see the midget chemical factories of 
nature, you need but tum to your micro- 
scope. Although there are a great many 
greaisms in both the animal and plant 


rooms. The group com} y 
and molds, to which we will add bacteria 

Tt seems as if human chemists had 
imitated these midget factories to an ex- 


gown undee a bell jar 


ly = May: 1936 


cessive degree, Much of 
modern ‘chemistry is. de- 
voted to the betterment of 
‘our lives, et there are other 
chemical’ activities, such as 
the manufacture of poison 
gases for use in warfare, 
Which are definitely destruc- 
In the same way we 

of the 
ie chem 


‘world can be divided into 
two groups: Some are en- 
‘raged in honest, beneficial 
‘work, while others seem only to 
exist’ for the purpose of de- 
struction 

Bacteria, for instance, are not 
all harmful. Growing’ in the 
roots of alfalfa and certain other 
plants are tiny organisms. which 
take nitrogen that once was a 
‘Free gas in the air and convert 
it into. nitrogenous compounds 
which benefit the soil, In the 
manufacture of vinegar a tiny 
plant known as Bacterinm aceti 
is necessary to convert the al- 
cohol in hard cider 
acid, The acid may be distilled, 
if desired, from the 

‘These are exam 
ples of the good 
bacteria, Among 
those with more 
shady reputations are 
disease organisms, 
bacteria which cause 
the production of food poisons, and so on, 
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tered lini possesses a reich or rellnwish et 
tr resulting from the organic subsianers decom. 
hosel by the nitric acids This liquid is now a 
Inistire’ of alloxan, alloxantin, ures, paraban 
ehh arama other pret 
teil, “Ieis nest to be evaporated in al 
inmeed irom vessel, lt not heated £0 the be 
Sngcpoiny which would destroy the mureside 
predae 

‘After the liquid has been eraporatel 1 
upg consistency, and lis assumed © be 
brownisb-red of’ violet color, i¢ isto be allowea, 
tocoul. ‘The entire quantity ofthe liquid shonld 
hover bo evaporated ie one time, nor Beated to 
the boiling point 


SEA WATER 18 DREADALAKISG. 
Teas stated at a meeting of the Academy of 

Sciences of Pati that while excellent bread ean 

be made with sea water, aul th 

2 good tone, soup or broth 

‘eater is entry. un 

That the chloride of ma 


bs 
Inking, suclently high to ef 
and thereby eause its peculiar taste w disappear, 
‘whieh is nat the ease when merely boiled, sf 
oup. Hf, howover, cane-sugar be aided eo the 
foup, @ compound is said to be formed of the 
[Sugar with the eblorides which Tuas not the di 
agreeable taste of the later 


‘isenssing the ordinary 
ses of glandlar swell. 


iy 
invintmany eases, attend with inconvenience, 
Iii proposes to employ carded cotton, which, 
wren impregnated with Todine fn o special man 
nets i equally eflenious as a remedy, and un 
attended by any serious diandvantages. ‘The 
iodized cotton is prepared in the fllowing mn 
ners A quanity of perfectly dry cotton, at oo 
arn, fs troduced Into 6. opp 
Stes aac gtr a lat 
atts weight of finaly powdered iodine, 
f manner as to distribute the one pret 
iy throughout tho mass of cotton, 
then partially closely and gradually heat fn 8 
‘tier short 


faund-bath t0 expand the aie 
tinte it it firmly stoppered, and tho heat raised 
Tint che las Aled with the vapor of iodine; 
this lator slowly combines wih the cotton, 
fusing it to assume a deep vellowish-bwo 
fnloe. A® soon as the whole of the jline is 
fixed on the textile fibre, and the violes vapor 
jg no longee visible, the operation fs terminate: 
the whole process; if well eonulueted, being ef 
fected in about two hours. TVrenty’ grains of 
otton-woo! will be found slficient for one liter: 
{eis alo unadvisable to exceed the proportion uf 
ten per eent, offi, sinee, or general proces, 
‘cotton of bal cis strongth is sucientlysexive 

“Althowgh eotton ean be mae to bork this 
manner s0 largo a proportion of iodive, it meee 
theless preserves, in get measure, is original 
tenacity. Tis color is brown, and not black, 
‘whieh Tatter ie sure to bo the’ cave if the heat 
fmplayed he too high, or HF ite action be too 
igrently prolonged. 


HAIR ERADICATOR 
recommends hated sul- 


enor, a a8 being 
respect than dra: 
ted sulpacet of calinm, previously recommend- 
fl hy hit, Tho new extract is rexdily obtained 
by rubbing to a very fae powder one part bs 

tof crystallize sulpho-bydrate of sodinin 
wih thtee parts of fine prepared chalk, Tis 
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The poison-gas makers of so-alled civil 
zation have their counterparts in the bac- 
terial world. Did you ever see a can of 
badly spoiled peas or beans with the ends 
of the can bulged out as if some one had 
purmped the can full of air at high pres- 
Sure? The bulging came from compressed 
gas generated by bacteria acting on the 
food. Never eat food from a can that 
exhibits this bulging, or one which spurts 
its contents instead of drawing air inward 
when itis opened. Tt happens that some 
Of the most deadly poisons known are 
produced by bacteria which may be pres- 
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domesticated in comparison with the s0- 
called wild yeasts, 

Fermentation isa camel proces 
caused directly or indirectly by organisms, 
tither animal or vegetable, Yeast is the 
‘most common organism used by man for 
this purpose, Its tiny cells have the power 
to secrete within themselves two ensymes 
ery active chemical substances, These 
enzymes have the power of converting 
Sugar into alcohol and carbon dioxide gas 
In this manner, yeast added to. bread 
‘dough converts the sugar in the flour into 
aleobol and carbon dioxide, Bread. be- 


The best 
bacteria 
amene oft 


‘To fix the bacteria, fet a drop 
fr two ef alcohol fall on. the 


slide and spread around the smear, 
Touch» 


the fame wl fx all erin then 


ent along with the gas-producing decay 


organistns. 

Chemical plants in the yeast field are, 
for the most part, either beneficial or only 
mildly undesirable. Perhaps the best 
known members of the yeast family are 
those whose lives have been dedicated to 
the making of alcohol and alcoholic bever- 
ages. Known commonly as brewers’ yeasts, 
these tiny plants, considerably larger in 
size than their relatives the bacteria, have 
been babied and nursed and cultivated 
for centuries, until today they are highly 


‘irap. of Canada balsain to 
ite aad lay over Sta elem 
cover glnshe prelerably a thin one 


‘comes porous because of tit expansion 
of these products, 

‘The third group of microscopic chem- 
ical plants are the molds. These for the 
most part have bad reputations because 
they cause food to spoil, attack various 
materials and wealzen "them, become 
bothersome when growing in photographic 
processing tanks, attack growing plants 
and fruits, and cause various diseases in 

ian, such as certain respiratory infec- 
tions. Some molds are beneficial because 
they help form humus, the important 
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Imistaee is 0 be Kepe in wectsed bottes ane 
Ui needed for use, when sal postion of 
4s made into a thick: paste with ‘a few drops 
at water, and applied by means of the back 
Sf a krnlo to the spot coated with airs In a 
ery foe moments tha thickest hair wil be Con” 
Yeried into a soft mass, ant cam be easily e- 
Inoved fom the skin by washing. Cave mist bo 
taken aot to Keep the substance too long om the 
‘hin, ae would corrode 


METALLIC SoAP. 
‘Metalic soap in Tinsed-oil i highly recom 
amended for coating canvas for wagon covern 
Cents, ete, a8 being not only impermeable. to 
stare, but remaining pliable for a long 
without breaking. Ie ean be made with litle 
spent, as flows: Soft roxp ie o be dissolved 
hot water, anda solution of eopperas (sulphate 
of iron) added. “The sulphuric reid combines 
ith tho potass of the apy andthe onide of 
hs the fates acid a 
hse washed and. dried 
mixed with lingeedoil, "The addition of dee 
folved adie rubber to the oil greatly improves 
the paint. 


{XBW FORM OF SENSITIVE FLAME 
Most of our seaders are familiar wit the in 
teresting psa fat tat certain flames ate ex 
edgy sensitive to sound, and ave sec = 
tices of theexpesiments of Professor Tyndall and 
Professor Pepper, in Tamndon, pen this subject. 
Quite recently according to Nu, a nee form 
cf sensiive fae ha been dese by Mr. Dates, 
St Cork, which is snid to bo Uke most easly af 
fected one known, possessing the adv 
thvondinaey presse in gs-tai ie 
ficient to develop it.The method of produch 
Ieeoaat in igtng the ot 
se'the burner, bt some inch 

pening betwen he burner and the. fame m 

of wre gaze of alot thirty-two. me 
{othe Jnch, A pinche burner is wed, 20 8 10 
Prclce a cones Mame 

"he gze shut he held st 
aches atone the burner, by 
fond. "The flame ie siener cone 
inches igh the upper portion giving Beh 
sellow Bight the tre edna non eminon ne 
Fame, At the least nose 
Ingo to the savtace of the 
the same time alnost es 
ive in its espa 


swer 10 diteriminatcly ne the vorel flame of 
Professor ‘Tytuall, It js extremely sensitive to 
‘a, very shghtly to 6, more 60 to % en 

Sensitive to o, but lightly. sen i 
anes in the’ most perfect manner to small 
imisieal snubs, aa is highly sensitive to most 
Gt the sonorous vibrations whic affect the vowel 
flame, tog ie possesces tote pointe of dilfer- 


neranarios oF mDES 
‘The fllowing method e recommended for 
preparing lent." Begin hy sosking the skin 
wt Sah or sine Se it enters ten pat ft 
in ime, take Hout remove the Bair ty be 
ting: nd soak agin in lear water weil he hme 
ietsivls ont, atone poond of son tothe 
Stak diaatce mn cece eafiienly 
Il the hides sae the hide in fe thtce oF 
tyes take A ony et ie gee sl dey sod then 
fet or mb untd'it becomes line’ eather 
Gespered by this proces will not do well for 


Continued on page 1881 
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organic soil material. Molds and bacteria 
extract nitrogen from dead plants and 
‘animal droppings and {rom them make 
ammonia and nitric acid which can be 
used as food by growing plants, 

Tt is not difficult for the amateur micro- 
scopist to see and study these fascinating 
chemists. They are easy to find and not 
at all dificult to prepare for observation. 
‘The bacteria and yeasts require, for the 
‘most part, magnifications of 400 or more 
diameters, although some of the larger 
kinds can be seen at 100 diameters with 
good lenses. With the cheapest  micro- 
scopes, it is not easy to see bacteria and 
yeast plants at any magnification, — 

‘While you can cultivate bacteria on 
beef-broth jelly and similar media, and 
obtain coloaies of them large enotigh to 
‘see with the ‘eye, you can obtain 
all the specimens you want. by simpler 
means. A drop of stagnant water; a smear 
of ‘milk, preferably sour; a little butter- 
milk; a’ speck of decayed fruit; any of 
‘these will provide bacteria in abundance. 

‘To prepare a slide of stained bacteria 
is a matter of minutes, after you have 
become familiar with the routine. You 
desire, for example, to see what rianner 
ff chemical plants are present in a drop 
of butler Scour a ene by three inch 
microscope slide, or better still, three or 
four of them, and wipe clean with a cloth 
Heat the slides 
radually over a fame, until too hot to touch, 

‘you want to confine the bacteria supply 
‘only. to those specimens, present in th 
teemibe. After the glass has cooled, spread’ a 
thin film of the buttermilk in the’ center of 
tach side. Set aside to dry, or hold the slides 
ver low Same unt all moisture bas evap- 

Tt is now necessary to fix the bacteria pres 
cent, This hills them and at the same time 
reserves. their forms. Simply. leting, them 
Soak for a few minutes in ninety-five-percent 
alcohol is one way. A quicker method isto let 
‘ne oF tie drops of alcohol fall on the side 
‘ehere the fim has been formed, tilt the glass 
‘until the alcool spreads in a thin layer, lay 


the slide on a nonin flammable surface, and 
then touch a lighted match to it, ‘The burning 
alcohol eflectively fixes all bacteria present, 


“THE nest epi taining There ate mune 
‘ous bacteria-stining preparations avai 
able, some of them, intended for selecting cer- 
tain’ organisms. to'the exclusion. of others, 
while some are designed to bring, out certain 
characteristics of individual bacteria. For Your 
purpose, Leelee’ methylene blue solution, 
Which has been deseribed in & previous artide 
Of this series, is excellent (P.S.M, Apel '36, 9. 
444). Methyl violet or mercurochrome ean alto 
be used. Lay the slide on the table, and let 
fone or two drops of the stain fll on'the area 
‘containing the fixed bacteria, After the methy- 
lene blue has acted for a minute or so, wash it 
‘off with clear water and dry the slide. Usi- 
ally this overstains, so that the slide must be 
Diaced in alcohol, or a few drops of alcohol 
‘tropped on the stained area, in order to re= 
move some of the methylene blue. The alco- 
hot usually affects the stain in the bacteria 
fess than in other substances on the slide 

Finally, after the alcohol has evaporated, 
place’a drop of Canada balsam on the slide 
and over it lay a perfectly clean cover glass, 
Because you may ‘want to inspect the slide 
through an oilsimmersion objective tome day, 
itis best to use a very thin cover glass such a6 
No. 1, so that the Lens can be placed close 
noua tothe stained bacerta tft them in 

Tn a similar way you can prepare slides of 
bacteria from various other Sources, sich as 
Siagnant water, milk, and hay infusiens 
When treating mil or cream, it may be net 
essary to. remove the fat lobules present 
‘This can be done by immersing the side for 3 
time, after the film bas been fixed, in syle, 

‘Certain bacteria are highly dangerous—far 
‘more menacing, perhaps, than a rooméul of 
dynamite. Unless you are an experienced bac 
teriolosist, do not altempt under any cond- 
tion to make slides of pus from wounds, 
Sputum of diseased persons, material obtained 
fro spoiled cans oF jars of food, of orean- 
fsms from any other source that might i= 
clude bacteria of disease or infection, 


EAST plants are exsy to prepare for ob- 
servation. (Get a cake of yesst from the 
srocer, soak it ita litle water to make 2 thin 


THE SURVIVOR Vol. 5 1875 


Test-Tube Rack Lits Under Bell Jar 


EST tubes make conven 
ent containers in whieh 
to handle various cultures, 


If this method is. followed, 9 
Lest-lube rack becomes almost 
indispensable, A handy rack for 
Uhis, purpose, illustrated here, is 
easily made by. the amateur 
mictoscopist 

Obtain two two-foot lengths 
of one-quarter-incl ard-wood 
dowel stack, silficient oak, maple 
white pine,’ poplar, redwood, or 
cypress (0 make” three disks 


measuring about_one half incl 
thick and five: and Ure quart 

inches in diameter, a few brass 
nails or eseutehent pins, anid a 


‘quantity of waterproof” casein 
iu, 
Cut the disks tothe 


diameter and smooth the edges 

with sandpaper. Clamp all three 

‘of them 10 & faceplate, Remove 

the centers from two of the The wek The experi ovine 8 

disks sins to Teave a ring meas WEE oF ¥8 Ito 'some dilute melantes 

turing ont ani) one eighth &9 onc 

and one quafler inches hetween outer project three inches above the ane- 
and inner circumferences. Leave the — hattinch fase piece 

thing disk solid The wood ent he left unfinished, 
The rack shown here has an overall — may be coated with waterproof paint 

diameter of five and three quarters or varnish, or treated with linseed oil 

inches and fits inside a bell jar made — However, you probably will not find a 


from a one-gallon jug 
‘on opposite page). Tn 
Tube holes, elanip. the: two disks. 
gether and bore threnigh bo 


photograph finish that will n 
oring the test other chemicals completely 
To make a bell jar fro 


xylol, 


allan 
hall 


IH ig best to trace the design on inelvtolock, with th wheel held 
anid fasten this temporarily tothe rn mally. Set ‘on the sane 

Alter the tube holes ate finished. That supp cutter block, 
clamp the three circular pieces to kor the 
gether and hore holes for, the. iv ly around 
dowels whieh act as spacers, ‘The hole re one-quarter 
are spaced! one hetween each group of brainer onal lac 
three tube hes, de, opposite 

In the center opening of the rack the sevibe line om will sepa 
can be glued a dozen pegs for hobling rate cleanly if tl ¢ and tapping 
Tubes while they drain. ‘These are spaced Wave been pr Rind the 
fag shown, The pegs are 31-inch Jeng shatp ede sive tape and 
Df oe-quiattersinel dowel stock, wh Insert a cork iit the top, 


Fae eee rciaeh anole donee: tee tener Stare l 
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paste, and smear some of this paste on a slide 
Add'a drop of water, followed by a. clean 
cover glass. Your microscope will reveal yeast 
2: being a single-celled plant of extreme sim- 
Dlicty. Many of the cells, however, will be 
linked together, or will contain buds of vi 
lous sizes. Such plants are reproducing. When 
2 yeast plant grows, it sprouts a bud that be- 
Comes another yeast plant, and eventually 
breaks away to face life on its own. Some- 
times, several new yeast plants cling together 
ina chain for 2 while before breaking up into 
individuals. 

‘You can stain yeast plants by adding. dyes 
to the water in 
which they are present, An easy way of doing 
this i to place a drop of stain at one edge of 
the cover glase and Wold a blotter to the op: 
posite edge, ‘The stain will move across the 
Side, under the cover lass, In a similar Way, 
you ean flush the preparation with clear wa 
ierafter staining. Try methylene blue, methyl 
let, eosin, and. mercurochrome. You cin 
Cultivate yeast plants by placing bits of yeast 
fake or tablets in a solution of molasses and 


iin a warm place Tor a few days, 


OED. 200 wil od, ae ore complex in 

structure thm yeasis or bacteria, But ate 
easier to sudy at low power of magnifier, 
ion: One of the mon common, "mals ts 
Riszopus nigricans, commonly” known” 38 
tread mold” fo obnain a pleniulsupply, rab 
one side of a alice of bread across the Hoof, 
Sind then fay withthe side that wa incon 
tact with the floor uppermost in a sauce con 
taining ite ovater Set thi ina dark place 
tder'a bell jar or other cover that wl con. 
Tine moisture, In a few days you ought to have 
2 umurious growth of mold 

Close examination of bread mold with the 
aed eye reveal that there "sa, ayer of 
hte, gistening material that looks. lke a 
Hanket“of fine wool or cobwey- material 
Ths the mycelium, Riking fom this ayer 
ot mycelium are tall stalks beating Dy 
flack ‘ale "These bale are the sporaneia, or 
Spore-producing bodies, ‘The. spoees, which 
Srthe same work as seeds in ighet plans, 
dre distributed over the earth by" the winds 
itvead mold also reproduces sexually, but more 
farely than bythe spore method” Between 
tov hsp o stalks there wl develop short 
Fthous branches whote env come toyether 
hut unte, “There appears at this junction 8 
ick-walied, dark-colored resting spore. Sch 
fares have’ he povier of producing. anew 

am whenever favorable Rrowing. con 

ditions are found 

Under the microscope, bread mold becomes 
« beantiful and intereting object, Note that 
the hyphae or spore-bearing stalks are not 
divided into numerous ell as ae the stems 
ot higher plants ike the cover. Try to td 
S'pore chamber that has een broken open 0 
teitce te minds of tiny black, football. tke 
Spares. Look also for resting spores (20 
ores) betareen two conjugating flames 

"You can oblain ather specimens from moldy 
fonds of vaio kinds, sich a spite orate 
‘icaying, pears, or moldy cheese. Frequently 
frofee growths of mals, such as Pencil 
Sd Asperglas, ca be produced by moisten 
ihe plete af bread eth grape juice or cane 
SMrar water, and letting them remain for a 
few days under a bell jar 38 described. Do not 
Inhale mold spores, 


TS MASING sis: of bacteria, yeasts, and 
Similar material which you seant to. dis 
iribute in a thin layer, you will find a little 
tick employed in rewarch laboratories of 
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great help. This consists of cleanin 
lasses, placing a drop of the 
Fial which always ist ths fi 


mm of a paste oF 
‘the other in 
hit Let the cover glee 
tether, but do not press them the 
them at once bya sliding “moven 
spreads the specimen enaterial in 
Tayer over each glass. After 
you will be able to peeform 
faslly” Tweezers. for “grasping 
cover glasses probably will help 
‘A common Sway of fixing bacteria when dic 
tributed over cover glastes in this: manner 
to pass the glass “rapidly, several times, 
through the tip of an alcohol or sas flame: 
‘This takes the place of the aming-aleohol 
method alceady describe. 


Fig, 1, Heed efftrtealy by the 
inney Sause curren. teeny 
Tors Variety’ of decorative work 


Fig. 2, The tips are_ made 
froin ichrome wie to alt 
the wat and inssted ner 
swire st the end of the holder 
Shere they are retained. by 
Tieton at Hluserated above 


Fig, 4, When i is neces 
fay to. draw circles with 
the electric pen. a special 


Sill tip is made ae 30 the 
Hight and attached to one beg 
Soe Gnexpensive compses 
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HOMEMADE 


Ezecrerc Pen 


Burns Designs in Wood and Leather 


‘OU will enjoy decorating 
wood, leather and other 
materials with this easily 


Constructed electric pen, 
which has several novel. features ‘aot 
Tound in other pens’ of this type, For 
example, in an stant. you ‘can change 
froma tip. which burns narrow lines to 
one that i broad and large for burning in 
backgrounds. tis not necessary to wait 
for the point to heat-up. as i becomes 
glowing hot immediately’ the current is 
{ured on, and cools almost as. quickly 
‘when you want to use another tip. Te 
Treans that i is exceptionally speedy and 
Works almost as fast as you can. write 
"The handle fs made’ by ‘wrapping 
piece of sheet asbestos around a pene 0 
eto form a tube about 4° in, fong and 
Of Yeine Gamcter, Use wouer game 
(odium ‘seate) for a cement. Wrap a 
Fin strip of asbestos around one end to 
take 'a finger grip, half of it projecting 
trevond the handle tube 20 as to provide 2 
space for the connectors into. wich the 


hot tips are to be inserted. Allow the 
handle to dry throughly before finishing 
it with enamel or lacquer. Constructed 


in this way, itis practical and safe. form. 
ing ar insulation against both heat and 
electricity, 

After 


passing the connecting cord 
through the handle, vind the bare ends 
around a No, 16 copper wite to form 
small coils, as shown in Fig. 2. These are 


Cais Srand for teal 
undies canbe made 


Popular Science Monthly: — April 1936 
the hot-tip connectors, Wrap them with 
asbestos and hold inside the finger grip 
with a putty made of asbestos and water 
lass. 

‘The tips, which are very easy to make, 
consist of short pieces of nichrome wire 
(which can be taken from a heating coil), 
bent as desired and with the ends at: 
tached by crimping to short pieces of No. 
16 wire. A V-shape tip will be found 
ost useful for general work, while loops. 
squares, and other shapes are suitable for 
background work and for repeating a 
design a number of times 

When wood-burning designs call for 2 
number of circles. a good kink is to make 
up a very short tip holder and attach it 
to a compass, asin Fla, 3,20 that perfect 
circles of any size canbe burned, A 
Special tip for burning. your initials on 
the wood handles of tools can be made 
by forming the sichrome wire around 
brads driven into a block of wood, as in 
Fig. 4. Any other small design or figure 
‘ean, of course, be made in the same way. 

Figure 6 shows the resistance unit into 
which the cord from the pen is plugged, 
tis merely a nichrome heater coil cut 
into one side of the current supply. Re 
move several inches of wire from the ¢ 
you desire to have the pen tips glow 
white hot. The ordinary red heat is 
usually. suificient, however. unless hard 
wood is to be decorated, 


wiecond ocket 
Convenience in ploge 


‘hich sips ate changed, Several ps are shown below, 
SiESGne ie being posed smo the sockets of the hol 
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PLAYS WEIRD RADIO 
| tome smade Color ene COMP Ua EN 


Music Is Interpreted 


In Vivid Hues on the 
‘Translucent Screen of 
H This Vascinating and 
h Kasily Built. Accessory 


By 
JOHN L. RENNICK 


Seneen 
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‘ourrur 


LawinsareD 
ION CORE 
Va 


a 


| a a 


| List oF PARTS 
tie ited etwork section 


those frequencies 
nade up of a two-micrafarad 


(Cy), ml two Dive fo ; for rf 
These are six-volt dial lig x n 

pivalich The use of two blue. fan 

Dive ta the exes ie 


will cause both th 
low, while frequencies bet ween 
750 tyeles will Hight the yrren a 
the bite bulbs, ‘This blending gives the in Ger 
termediate 1 

The 


inp | 
tanctal— f Le and L 
| " 


lor a clangtilar. translucent 
in made_of ground glass or tracing Mess ; 

paper cut to ft the x of the 

eabinet.. The lamp s¢ ne mounted f r 


oon the chassis so that the bulhs themselves 


are at the rear of the reflector, “The | [ees meee Se 2 : ie aan as aanttie 
blue kamps should he placed side by si Scbted, The. seteior Ye ‘seen in the’ background 


however, they may be made to the 
prongs of the receiver output tubes 
hy wrapping the leads around the 
plate prongs if the circuit is of the 
wash-pull variety, of to the plate 
Screen prongs if the receiver 
single pentode in the final 


Although the placement « 
critical, the arrangement 
photographs is su 
Yettient layout. L 
of the agsen 


stag 
To adjust the network, decrease 


the receiver volume until the lamps 


s . nections vide amo he lamps: 


of the lanvinations should cause the 
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Unless a: variable audio-frequency 
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important, however, that the net 


should have Tittle “effect on’ th generator is work specifications be followed to 
auhers, ‘The average: spin re te iy expe the Tette 
should cause the green light to yoy af the view In experimenting with the com 
strongly, while only high notes ide, If the pleted organ, you will find thal the 
fect the blue lamps. No adjustment network connections cor best color combinations are obtained 
is provided for the latter; they will rectly and the constants given. are from music of the classical oF semi- 
lake care of thenrselves if the other f the as builder classical (ype, 
two are adjusted properly should have Jie aificulty, Mt is 
Popular Mechanics 
‘MAKE LEATHER OF FISH SKINS, 
July, 1902 
Dec., 1952 Skins of fish and various kinds of ani 


CONES in 


mals that not long ago were considered 
uiséless are now found to make excellent 
leather. A northern firm recently manw- 
factured shoes of the skins of codfish and 
cuisk. Whip handles are made of sharks’ 

Porpoise leather make the finest 
straps, and whale skins make adm 
teathe Hy purposes, Seal 
leather pocket books and 

ny other uselul articles, Salmon hide 
waterproof shiets and hats for the 
skimos, Overalls of tanned fish skins are 
worn by the natives on the lower Yukon 
iy Maska, Walrus leather and sea ele- 
phant leather are seen on the market, but 
1 it will amount to hut Fittle commer= 
Ws 


shine 


for 


ae hath these avimals are nearly ex 


Scrap Leather Pulled Through Cutter to Produce Lacing PO 


width of the lacing, is inserted between the 
mounting bracket and 
‘The latter are set flush 
the wood. The guide is adjusted by loosen- 


Lacing of almost 
nab 
ating a piece of scrap 


rota 
ea: 


any desired length and 
width can be made quickly by 


to-make cutter. A razor blade held at 


leather on this 


PULAR MECHANICS 
Feb., 1951 


etal base plates, 
ith the surface of 


aslight rake by a sheet-metal bracket pro- 
vides the cutter, and a slotted wooden base 
receives the lower end of the blade. Note 
that the metal guide, which controls the 


ing the blade-bracket screw and the guide 
screw, and the blade is moved to renew the 
cutting edge simply by loosening the ma- 
chine screw which holds it to the bracket. 
‘To cut the lacing, first cut 
a small disk from the cen- 
ter of the leather scrap 
and place the scrap over 
the blade bracket. ‘Then 
insert the edge of the 
leather under the lip of the 
blade bracket, bring it in 
contact with the blade and 
slowly rotate the leather 
counterclockwise. When 
the lacing projects from 
under the leather, grasp 
the end and pull until the 
desired length is attained. 
—C. Mendendorp, Grand 
Rapids, Mich. 


THE 
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Reflector oven test on frozen pies, They 
baked in 20 minutes—f minutes less than 


package recommended for regular oven 


Kasy-to-make 


reflector oven 
see fi elctr oven pared 
Nore 10 ius 
rake ove Hk i ois aca 
alk carder cae rene pa 
fone tet hel peu, hanes be od 
wes) ad ett epgrvinatly ax shown, 


Use coat hangers or similar 


Such cans are usually aval 
small charge 
heavy: wire for the gill and the folding 
Jey, and make holes for these wires with 
n pineh or an iee pick 

Like the reflector ovens you ean buy. this, 


simple version gathers 
fire with surprising efficiency. It will bake 
roast, and broil, and you do not have to 
wait Tor glowing coals, [t wit! 
the kindling burns, Place it on the ground 
about 2 feet away from the fire on the 
windward side (so ashes will not blow in), 


al from a camp 


Cut with tin snips, discard side with spout 
Bend ¥4 inch of eack edge over with pliers 
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MIGRATION 


Copyright 1979 by Kurt Saxon 
By Kurt Saxon 

A few survivalists have considered migration as a way of getting out from 
under the impending doom of the American system. R. Hodkinson of Australia 
recommends his country as a place for Americans to settle. He means well but 
he obviously has known few Americans. 

For most American migrants to Australia, the place is a miserable 
experience, both for them and the Australians they deal with, | will go into 
detail about this, but first, let me point out the general impracticality of 
migration 

Most Americans believe the world is their oyster. They feel their influence, 
their products, their trade, makes them welcome anywhere. This is true only 
when they go to other countries as tourists. They take money which they 
intend to leave behind when they go home. 

All tourists are welcome, anywhere, by those who make thelr living off 
tourists. Tourists are usually insulated trom anti-American sentiments, as the 
authorities and those living off the tourist trade are verbally and even 
physically rough on their nationals who accost tourists with belligerence. 

So Americans who have traveled to other countries, spent all their money 
and left, come home with much praise for the polite and quaint natives they 
met. In most cases, the natives were polite only because they expected 
payment and also because they knew the arrogant, cloddish Yanks would soon 
gohome. 

But when an American migrates to another country, the mask of politeness 
is off. He is a competitor and, as a national from a country with a higher 
standard of living, is considered a loser and a fool 

Since he has little money, except what he might earn there, he is no better 
than the natives. He is also astonished by the realization that he is now in the 
same position as the Puerto Ricans in New York or the Carribean blacks and 
East Indians in England. For the first time in his life, he is a dependent 
foreigner and is treated as such. 4 

I migrated to Australia in late 1962 for various reasons; the main one being a 
quest for adventure in what I considered to be a new frontier. Also, | believed 
‘America was going socialist and didn’t know Australia was much further along 
the same road than we were. 

‘You must realize that Australia has obviously changed in the last 17 years, 
but, as a migrant, I'm sure | would run into the same general problems | 
confronted then. Although the standard of living might be somewhat higher, 
the people and their attitudes toward foreigners cannot have changed much. 

Furthermore, although the following my seem very critical of Australians, | 
would probably have had just as hard a time anywhere else | migrated to. For it 
is their country and their ways. And their attitudes against Americans were 
mainly formed by Americans who had been looting Australia for years. Also, 
Ive never gotten along with Americans so why should | get along with 
Australians? 

Even so, most of the Americans | met there were just as hostile to the 
Australians as | was and they were also just as obnoxious as | was and I didn't 
like them any more than did the Australians. Few of the other Americans were 
migrants. Most of them were businessmen taking unfair advantage of the 
Australians. It wasn’t that the Australians were stupid. It was just that they 
were less sophisticated than the sharper Americans. The term “Robber 
Barons", as applied to our 19th and early 20th century millionaires would be 
mild in comparison to the crooks | sew bilking the Australians. 


As a near penniless migrant, though, | didn't feel that | should be treated 
with the same scorn as the Americans who deserved it. But | got it anyway, 
even though I had gone there with the idea of being an asset to the country. 

The reason that | had so little money was that | didn't take advantage of the 
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Continued from page 1874 


sles, ur answers for amstrings, bask lands 
and other purposes on the farm, 3 


MEracHLORAL. 

Dr. Richardson, of London, has lately been ex 
pevimenting upon’ metnebiorah m snbsinnce pos 
essing mild narcotic properties, iomerie with 
tliloral, and produced ‘when chloral hydrate ie 
brought intocontaet with sulphurie eid Chlorsl 
fs lko changed spontaneously ini metachloral 
‘hen kept for along time in a stoppered bottle, oF 
‘ulion a quantity of water insifiient to produce 
the hydrate is added tot, Test eonverts mieta- 
hora imo the liquid ebloral, which eeomes the 
Hydrate on the addition of w sulfirient quantity 
of water. Dr. Richardson also calls stention 
to the fact that ehlora, from ite ninity to 30- 
ter, is @-eustie, and tht ts nee ies, 
fometimes be advisable in this conection, fh 
ew of its after soothing elfects 


ACTION OF nnowtDE oP porasstx 
Sie he iat introduction of rome of pots 
stam ine the materia een there hae 
trea dry of opinion es 
fn. remedy, sore prasing it extravagant, 
find others denying it ny specie virtue. Bost 
wits howe, ee std. that, ui 
dminiere, 'ls's satstace of Mogren 
neti hough ita made of eperaton i cven 
fer not envy understood. According to De 
‘Amy, tsefteis me prednce Ui he Jeet os 
Tk the Bocas; er the fae meters 
tem which courts th action of these ts 
tol he int isan il ct 
tnd expla el the physolgia! nad iherep 
tla intences of We drog® He ees the 
io es shred by th nos 
bane nn by the iin, potiedthe. water te 
wile is dlr stlow te temperntere of 
$oty dats slsinaton Te eondueled bythe 
Hite an te bgp oud than therepeieal 
testis nt ellnted by the hestnes 
ings; sat pes oa of the skin without 
formation; tat the inrger the 
inte ai etdarng the Touenee I the vse 
motor} nd thas petion ine general 
ervow! apse le conequeiy dependent spon 
Ahh of the aso-motornerver,npon which i ts 
Masodatce The highest fale of the rete 
3 medilt aside ins remelial pox 
acter elegy, ining of sgn terrice the 
Sen mina co whey cnn 
ory nny, andere fling to dfs the 
hbor tnd alent othe acts where does 
Heceure, Om accaasgect the bromide ofp 
taasium fs said to be that i ean be given without 
fy danger whateer Cerin eomrenences 
Sihaielt peaces Wouhien rch oe he rye 
tlction of eno, other eruptions onthe face or 
tloeere alii, onthe oer hand, such de 
face hare somesines teen eared by Hi fall 
Afecs is ald tometine To came reer ofthe 


Folate, epigastric. heat, salvation, drovsiness, 
{Confusion of mind, depression, faite of memory 
n'a romarkable degree, wexkness of the arms 
find Jegey Bat all these evils dissppear entively 
fon the diteomtinsance of the remely, no per 
‘ent il ffects having been observed to follow 
‘employment, 


Loss oF rowEt. 
Foee is measured among English-speak 
people, as is perhaps genersity well known, We 
oot ponent that the anit of fore. Ie the 

“ntity regnined to raise T pound 1 fot hi 
at the su 


sngsinet the avtion of graitati © 


tt the earth 
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Australian government's “assisted passage”. Assisted passage was a 
government con whereby they payed about three quarters of a migrant's 
passage. The ripoff was that one couldn't leave the country until the assisted 
passage, amounting to several hundred dollars, was paid back. Since few 
migrants could get decent jobs, and if they did, the pay was barely enough to 
live on, one could not hope to save the money, so was trapped. | paid my full 
passage so left when I'd had enough. 

Wages then were one third for the same job an American got over here. The 
average wage in New South Wales was 18 pounds a week at $2.25 per pound. 
Food and rent were cheaper than here but manufactured products averaged 
three times higher, due to high tariffs on imports to compare with the naturally 
higher prices of Australia's smaller industrial output 

Resentmant of Americans was deep-seated and mainly originated from the 
Second World War when hundreds of thousands of Americans were stationed 
in Australia as a base for attacking the Japanese. The Australian serviceman 
‘was paid very little and the American G.1. was comparitively rich. They literally 
bought up all the wornen, which enraged the Australian men. Like the British, 
the Australians complained of the G.1.’s that they were “over paid, over sexed 
and over here”. 

The Australians seemed to think they could beat the Japanese all by 
themselves, of at least the ones that attacked Australia. They may have been 
right, as the Australian soldiers are among the best in the world; as good or 
better than American Marines. 

‘Anyhow, much of the anti-American sentiment is male-oriented. Australian 
women are very nice and very pretty, on the average. They never gave me any 
problems, | think because since their desirability was a big part of the conflict, 
they were too flattered to get into the Yank-baiting game. 

‘As a reporter, | decided to get work in that line. | had rented a TV and read all 
their newspapers before making any applications. Although most of their news 
about America was from U.S. news films beamed over there, thelr papers were 
biased to the point of outright lies. They have freedom of the press, as do we. 
But freedom of the press is all too often a license to defraud the intellects of 
the reading public. 

I watched the account of the blacks kneeling on the steps of a Southern 
courthouse at a civil rights demonstration. This was against the law so the 
cops, with dogs, moved them off and there was a riot. One black was flicking 
jacket at a dog, got too close and was bitten. 

The news film plainly showed that the dog was leashed and the black just 
had no judgement of distance. Next morning, the Sydney Morning Herald 
showed a picture of the black being bitten but they had blocked out the leash, 
Giving the impression that the dog had been set loose against demonstrators. 

There were, and are, enough things wrong with America that one doesn't 
need to lie to point out U.S. defects. I decided to get even by going to work for 
the Sydney Morning Herald. 

When | applied for work as a reporter | was turned down with the explanation 
that they didn't need any help. Maybe they didn't, but I found later that they 
‘wouldn't have hired me anyway. Later, in Cairns, Queensland, | applied at their 
paper and the editor told me bluntly that he needed a reporter but he wouldn't 

ire a Yank. 

The Sydney editor was nice enough to refer me to the women's weekly 
supplement of the Herald. | went upstairs and talked to the editor there. He 
didn’t want to hire me either, although he did need someone. | persisted and 
asked him to at least let me show what I could do so he could see that | could 
write 

He dug into a drawer and got a pile of rejects which were the worst garbage 
I'd ever read. | then went to a spare typewriter and rewrote several of the 
articles. | reworked them into some highly readable stuff and he was so 
impressed he hired me as a sub-editor. 

This consisted of proof-reading, rewriting hideous romantic drivel sent in by 
semi-literate women, and writing captions to pictures. Actually, the whole 
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staff practically wrote all the stories sent in, they were that bad. 

‘Although socialists, the half dozen staff were intelligent and witty and I liked 
them. 1 got along all right for a couple of months until the editor asked me to 
write lying articles about Americans. 

First, he asked me to write an article on how American women celebrated 
May Day. | told him American Women didn’t even know what May Day was. He 
said he knew it and | knew it but the Australian women didn't. | refused. 

Later, he wanted me to write about the subjugation of the American negro. 
Instead, | wrote an article entitled, “Don't Pity the American Negro”. In it, | 
pointed out that American blacks owned more cars, homes, businesses, etc. 
than all the Australians put together. Also, that blacks on welfare got more 
than the average Australian worker. 

1 then pointed out that the Australian blacks, the Aborigines, could not cross. 
state lines without police permission, got half the pay of whites doing the 
same jobs and had no political representation. | don't think they could even 
vote. Also, at that time, they couldn't buy liquor. My boss then transferred me 
to another department, gave me hardly anything to do, and when the quarterly 
layotf period came around, | was out. 

‘As much as Australians despised Americans, | believe they hated the 
English more. While | was still a sub-editor, Queen Elizabeth and Phillip 
visited Australia. They came over in a small-ship and Liz was very seasick and, 
as | remember, she had the trots. 

The staff women went to the dock to interview them. When they came back 
they joked about the Queen's condition. One said, “Poor bitch; | hope she 
dies". Another went on about the foul language used by Phillip to the press, 
and said he was a homosexual. | didn't believe the last part but could imagine 
his reasons for swearing at Australian journalists, 

The next evening | watched Liz on TV. Although | care nothing for the 
monarchy, | was angered by the Australians’ treatment of her. For three hours 
they kept the cameras on her while every Australian politician got up and gave 
a stupid speech. They were no better nor worse than American politicians, 
Totally degenerate, They each droned on for from five to ten minutes. 

But even worse than forcing her to listen to all those clods, that camera was 
on her the whole time. She couldn't scratch, yawn, stretch or do anything one 
would normally do sitting in a chair for three hours. So for three hours, she 
posed like a graceful statue, showing as much poise and class as the 
Australian government owned TV station showed their incredible rudeness and 
inconsideration. That woman is a real lady. 

Asif to outdo the press and TV, that section of the government bureaucracy 
in charge of protocol, not only made fools of themselves, but did their best to 
Kill her. First, they had her tour a hospital. Around the hospital were some 
piles of coal. They sprayed the coal piles white. 

Then there was this patient named Townsend. The English Captain Peter 
Townsend was a commoner who had had an ill-fated affair with Princess 
Margaret. Believing Liz might happen upon this Townsend, ask his name and 
become embarrassed, they sent the poor devil home prematurely. Even if she 
had talked to him, the similarity of names wouldn't have phased her. 

Following this idiocy they sent her up to Darwin, a tropical hell in Northern 
Australia, to watch a rodeo. It was over a hundred degrees in the shade and the 
humidity was unbelievable. She was out in the open with only a canopy for 
shade. Seven bulls died of heat prostration before her eyes. | don’t think she's, 
been back to Australia since. 

‘After being laid off I took several temporary jobs and with some money from 
home, ! bummed around New South Wales and Queensland for a few months. 
Then | went back to Sydney and applied for workaway passage on any ship 
leaving for home. Workaway means only food, a cabin and passage, but no 
pay 

While waiting for a ship | hung around observing and talking to Australians. | 
liked them, generally, but they had a bad habit which | don’t think is shared by 
Americans. Upon esting an American, the average Australian would rattle off 
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a string of real and fancied defects in the American system. This would be 
prefaced with, “You Yanks”, as if an American migrant had any control over his 
country’s policies. 

‘When this happened in a group, the bystanders would not tell the insulting 
boor to shut up, as most Americans would in a reverse situation. That put the 
American in the indelicate position of returning the insult to the whole group, 
although he would prefer to repay only the individual. 

| got so tired of being ganged up on like this that | became an expert on 
insulting Australians. If they hated Americans and wanted to take it out on me, 
to hell with them. One Sunday in a Sydney park, a communist was speaking to 
a group of wharfies (stevedores). He opened up by saying that an eagle was 
flying over the ocean and crapped and they called it “America”. He didn't know 
there were any Americans in the audience. They just all went on like that. 

asked him what putrid vulture tore loose and created Australia. He started 
yelling at me, “If you bloody Yanks would get your thieving hands out of our 
pockets we could use our science to make a paradise here". 

Not having my hands in any Australians’ pockets | replied, “Are you so 
stupid as to think that these moronic wharf rats could make use of any 
science? They can't even read, except the cricket scores and what 
broken-down, doped-up Australian horse crawls across the finish line first”. 

The quarreling became so loud the cops hustled me out of the park. 
Actually, we were sort of enjoying ourselves. | was never punched, nor did | 
‘ever punch in an argument. There was no danger. But these constant, uncalled 
for, misdirected insults against America to Americans was a kind of national 
rudeness which made me want to leave, 

‘When | got my ship, the Goonawara owned by Sweden, | was assigned to the 
hold seeing that the wharfies didn’t pilfer. At my first friendly comment, one of 
the wharfies took me to task for lynching negro workers. The rest chimed in 
with equally absurd charges and | told them they were a bunch of goddamned 
communist parasites who would starve if they weren't loading American cargo. 

When the bosun heard the yelling he ordered me elsewhere and put a Swede 
who couldn't speak enough English to understand or return any of their 
insults. | then took the job of second cook and got back home with fifteen 
cents in my pocket 

Today I'm less quick-tempered and would just consider the source when 
confronted by such rudeness. ! could suoceed in Australia now. But I'll make 
my stand here. | would not be beholden to people who despised me, especially 
for things | was not responsible for. 

Americans just don't make good migrants. Our ancestors left worse 
conditions. As bad as you might consider things here, Americans can only 
migrate to places with lower living standards. Australia and New Zealand are 
largely dominated by American interests and their nationals naturally resent 
this. As decent as most of them are, all too many wish nothing but the worst, 
for Americans, whether we deserve it or not. 
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GESTION FOR DISPENSING Wrri swoKE- With loops, and tic the suspension wi 
STACES to the center, thus bringing the point of 


iter of the bob, 
woints. are provided 
drains. in the seismogeaph, ‘The upper, or wire 


ev. Mr, Gilsone proposes a method for dis. nsion to’ the 
ousing with smoke-tacks—namels, by having _ ‘Three adjustment 
Alownward te tersminating in th 


He maintains that if the drains of any distriet adjustment (lin the diagesm), consists 

aro connected with a ventilating furnace basing of threaded brass rod. bent L-shaped 
and pier 

small hole 


‘oh ornamental shay there wow be a 
Chained the motive enreent of air, 

wt tm, with el fre oh 5 
Sortigoons dwelling, aed the besty flignors ik the. upper 
tmatirs wohl be condensed ehiely in the seme end. bent back at a 
tras ‘To rosle woul borfirstyabwcnee of smoke little ‘more. then 45 
Inve eity atmosphere; secon diminution of tost deg. A fork. nub 
in consuction of vations chimney-tacksy tied, Wind the bracket keeps 
trate, the fio burning downward Instead of ope 
fed fifth; greater ase In elenosing the floes 
Fram ‘oot, atin th ashen txt 


gays ocr wey litle pucaute on the drm, 
t ne ed 


Adjustment B, f 
shifting the upper sup 


Power of thoroughly ventilszing aroomexen when of ¥4 by S4-in, brass 

hturshed with 0 fe, ent. U-shaped, with n 
fo this the elitr of the Chemical News e- 3/16-in. 
Hen is noe an th inrnssi 4 


but the aiiewty of ger. {hrousl th 


fe 


precinble of 


CAUSE oF sMOKINESS 13 

Minernlogists aro well avrare that in 1863 
large number of erysals of smoky quartz were 
fendi Sitzeran, eich farted. spec 
mons of ree nt od sn ny ett 
Ahrongtont the work, In the course of a in 
featigaton into the physteal characters of some 

‘hese grystaly fe was four moe to the se 


font Bin the drawing 


eof the experimenter, that on heating they jentnent that Ie 
lost their smoky appearance, and_beesm Saris. 


Timpid and colorless as the: most berutiful rock 
fryntal; nnd this ggested the inquiry whether 
the color wns duo t0 the inclusion of organic 
Fubstances which were destroyed by heating, oF 
tosome change of the molecular constitution of 
the crystal eansed by the heat, To determine 
this question, Professor Forster subjocted a series 
of these crystals to. carefal examination, and, 
1s the restlt eame finely to the conelasion that 
the black color was not the result of any pocel- 
ine molecular condition, bat that it was produced 
by the presence inthe erystal of bodies contain- 
ing organic earbon and hydrogen. 


Tracing of actual record made by the 
ipl of 4 quake 9320 miles aay 


other end solder a cone cup bearing from 
an old clack balance wheel, as a pivot for 
he phonograph needle in the bob rod 
Supply the adjusting screw with a, nul 
before and behind, after inserting. it in 
the lower hole of the upright, and tighten 
it with the cup bearing about J in, from 
the surface of the post 

Make the extension arm of 30-eauge 
ajumioum, forming it’ into. a tapered 
channel by folding up the sides as indi 
e ro afler cated. ‘The small end terminates in a Y 
The U, formed by cutting out the bottom and 
udjusl. spreading the sides to accommodate the 


a 14 stylus assembly. 


NEW REDUCING AGENT, 
If an aqueous solution of sulphurows netd be 

allowed to net npon fine tine dust, the zine ie 

‘iseolved without the development of gxs, the /— 

olution, nssuming for m time m decided yellow 

olor, "his liquid now possesses the peculiarity ats thot 

nya very high degree of rapidly decolorizing in 

digo, a fuet well known to chemist, Schittzen- 

berger, wlio has lately been investiga 


1S ae es ice Dita aie tmnt fasene to ihe wah 
Afi nig nS no ann he ea fea: Aaumen C ke made of 3a, beam mae a siete lamp. Jn wide aa 
toate snebein f sais clot ce | 10,iu- tong te heed iatramal the bots where 

‘that it will reduce, with heat, the driver. To the it is held with a screw and nut in the 
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salts of copper, silver, and mercury to their me A strip of brass You now have a horizontal pendulum 
als. ‘The liquid is not relaed to hydrosslpherie 1s by 436 in Real Pncleallbent. walbaldchowe pened al coven The 
Acid, and is exceedingly uastable init fee com 

Aiton but if'= concentrated solution of bien 
phite of son be allowed to act apon the aine fl 


neles 9 the clamp period is the time in seconds required for 
tension ann with the weight to make a swing back and 


air. in seconds required for the weight to move 
IMPROVED STOVE threads on Tom A until — again, 
e last German arctic expedition was {he pendultun, with Lip in the After your first adjustment, the period 


indeviing a stove that would an F " a paint iret ela the per 
wT ofeconornaing the fae. Various respon the the angle iron and. tightening the rot 
were mde to this appeal, and among 1 f ‘one, ‘Continue moving the pivot outward 


terns furnished thae of Profess 


Metding 


cy was considered the best, “hin. a 
SoU “APTS INSeRtINo BO, kas Spur Lott NUT 


to which th 


air has fre m ABD NUTS OUTSIDE Ly A ON Rob BENEATH 


PUMA. AND secUce With 
follows thae-all the nir in the room is bei SOLDER. SC 


EMME Go ic cause / 93008 urven sUerony 
Pe 12ON WIRE ADsUStMENT (Grd) 


more or less, It is then lighted at the top, and PHONOGRADH 
Kept burning by the draught ereated by valves in NEEDLE) 


doth in the side walls and at the bo 


OF te stove, "The mare valves tha are open th a. 


fteater the hen, 
— \y BRASS ROB) CoD) 
i THREADED AND: 


oom ean be regi 
the otter wall, being at the 
SCREWED INto} | clock BALANce= 

soLbER 
TOCLAU. #- smal, B08 WHEEL BEARING 
NAIL 


toprodce a saficent amount 
TIN CAN FILLED ‘ BRAS ROD 
cumawnsa ptaros: MT CORB k agiale 
An improved method of cleaning and 


g : 344 3" OIA 
es EXTENSION AR NS | 
ne of ponte Ie water it the allow of Heh 


il w hal drams of hydrochle the whol CLOCK BBLARCE CW HEEL MENT 
Ae pitcol ins Wtecoumeo vck tal ceed, (a BEARING scREW abvUsrEnitc 


MERE a0 2 wccole ti u 
ubsoguondy washed out wth eles Wa ee Me 
the Joornal ofthe Franklin Is : 


tote, hh ny me Mae 
wi P r solbeReD OW (zr). 

: "finest ‘ \alock Ub cLoek’ 

vs sometimes ¢ nt Bey to center with 


Z SHAFT: 
‘reat up into much smaller ones, ard the cok ‘ 
the aulstance being white, the appea peas hy 


tral cation, under whieh fe as Been described, a AN Clexible Shope 
Nery appropriate one. ‘The amiable non-con Z <oupling Far Pare 
Uncting peoperty of the material for hes, as well = Condenser) ee 


fiees, wonld seem to ft it very well 
rite - oi a . ats 
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until the pendulum has 2 period of twelve 
seconds, 

If the seismograph is placed out of 
doors it should he in a dry, shady spot 
anda larger foundation shouldbe use 
fot water seepage under the fount ion 
will cause the needle to wander off 1 
paper. Place a screen a 
iment to prevent. the wi 
directly on the pendulum, which is 
sensitive (0 air currents aronnel it, 1f the 
currents are very Lroublesane, the sels. 
teraph should he ncloserd, 

The recording drum i 
Obtain a tin ean of ab size in 
dicated and mount it on a én. brass 
Lue for a shaft, One end of it is threaded, 
while the other is left smooth and term 
nated by a washer having a squace hoe in 
iC slightly more than 1% in, o1 a side 

xs are mavle by deilling har brass 
to receive the shill and mounting serews, 
Drill one 7/16 in, in diameter and the 
it tof the shalt threads, Init sill the 
‘other 3 in. for a. phiin bearing.  Mayine 
ut off the ends, serew the plates to 
wooden mounting 
Focks, whit in turn are hele up 


ight ya 


hase board, 11 the dram fs rotated, it will be 
dlrawn emivite corresponding t0 the few! of 
the serews and the continons Hine i traced 
Loy the sislus. Driven me revolution jer her 
iy a'amall eecteie clark, the paper will Tast 


several days without changin 

lack ip the cloeke until centrat with the 
Aubin. Retmove the In, and attach a. radi 
universal Joint to the hourchand shaft, ‘To the 
thee sie secure a stock rod $4 i equate hae 


Foye Hs other end thrust through the shaft 
washe 


thie proving « drive tor the drum, 

atiee hat its ehdiise position, 

TPH, da acy mb Heche to 
such a helght that the dim ie ithe be~ 


1888 


Jove the level of the estension arm tip, 


oe smokes paper a 
then waves fro 
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“btained a record, you will want 
the distance and location of the 
‘Te distance can be, etimated 

feirly accurately, “Avoiding techicaliti 
Her te eeiiecines tein gateoratale 
the usual shock. The first, or primary 
(P) wave travels fastest, slower secondary 
‘wave (S) comes a little Inter, registering. oh 
the paper, anv Tater still x third, or main (AP) 
wave. They start together, and diverge more 
sand. more as they travel from the soureg, and 
Their rate of travel hss heen tocastred, ‘Thus 
sits have been peared that show from the 
af the recorded. waves, the 

othe 


ie tocatinn of quake js learned by ob- 
ig a ead from the U.S. Coast and Geo- 
dietic Survey wivina the data, oF ivan be com 
ppted from the records, as illustrated in the 


ath 


Sitka we 


— 


[2000 ars 
‘Pusaaena 


“Thrce-tation method of compiling teat 
ct ay enrtimunices "Each “tation ‘eateui 
the “atance’ bythe variation at the. wn 
timer then seatetadit ave used to" sike 
ren: all of which Intersece atthe epleent 


ARORNA AND 
iveosnicitn, 

Acconting to Dr. Frnze, the active principio 
of betulonn (atop) haa romarkatie son 
eng inde on the pte ato 
thaalabarbean (ihronigms). When does of 
froin were ven few mines Defoe or ter 
{aking the ben, amas reptered from th sf 
fEcs, which would otherwise have been faa, 
the hon suceral ven hing when the atria 
sea ven tore taking the Ben. 


GUATEMALA AS A RESORT FOR coNsUMP. 
THVE PERSONS, 


to the aavantages of the Pacife coast of 
topical America, and especially of 

ts residence for consutaptive pat 
city is sitgated 3000 feet above thes 
tudo 19:37" 52" north, having a. mean temper 
ture of 66° B.‘The elimate ts that of perpeta- 
Al springy the sie is tonie and invigorating, yer 
hot too stimulating. Constmption is very 

mot with, and pthisiesl patients coming from 
tistanee, it able to lend ‘an open-air Tite, make 
remarkable progress. Of twelve eases recorted, 
Fine died, Gre recovered, while chree still re- 
mained under observation. OF the Fatal esse, 
the disease hind reached a hopeless stage in all 
Tne one, before being seen forthe first sie. 
is suggested that the value ofthe Ceatral Amer- 
jean plateaus in phthisis should be tested by: 


‘sending ont twenty patients in an early stage of 
the disease for afew years, or, better, for a pet= 
anent residence. 


SILYERING OF GLASS PLATES AND GLOBES 
Acconling to Keippendort the svering of 

lass plates may: be readily accom 

Neel ik tllovag ebatcrsy It Solera. 

sic tartrate; 2. A to per cent. solution of this 


sales 3. of silver 
trace, I serve). From 
thes the liquids are pre- 


pared. 
“The redacing Fg 
ters of distilled watery amd 90 cae 

Bi centimeters of th sation of he tr 

tae ming ting rome 

ithe steam is bowing wslently from re 
Task, dropping in. 20 culve centimeters of the 
fiver Soladons and bling for ancther tem mine 
ites. This soltion ot only Reeps, but seems 
{0 improve hy age. The lige isto be filtered 

Fron the precipitated silver ait is wanted 

"The silvecing solution i prepared by taking 
000 cabic centimeters of dstiled water, an 
tuing 80 cabie centimeters of the silver sola- 
Ton and_100 drops of the ammonia solution, 
sand itering if necessary. 

For slvering, equal volumes of the two sole- 
tions are to bo careflly and separately Bltered, 
tnd poared together ints nla tess aish #9 veh 
depos thatthe thoroughly cleansed plate shall 
Gectneced by a layer of atleast one-tenth of an 


ch Decomposipn of he mine ake 
ten mates and prs sale nvr ae 

sted onthe pate, which ten washed dried, 
{hayride pure aver he 
ier ty ey i aot 0 
Thre tuning the ese comin 9 8 
the le arface wet uniformly. 


DIFFERENCE OF BACTERIA FROM FUNGI. 
ome reer by Dr, andewen pe te 
to very eaveta) investigations into the condi 
ter which microsymes (Bacteri) and fang 
Vcnme developed. fa variogs solaions. The 
Teoulte at which he arrives are of great impor: 
ince. Mictoxymen are. not capable of being 
{ansmitted from one lation to another be 
toeans of ats” On the other har fang as 1 
Sesion, are cpa being 0 annie. 
1 proper precautions in its preparation be taken, 
f solution (pases, «. 9.) may be exposed to 
the air for months in att open vesel without 
the deselopment int of a ingle Bactrinm, 
Awhile fmgl (ty Myelin torula) sl bo do 
‘Vdoped in ic in proportion to Sts amount af ex: 

ine tothe ar, Jn order to insure this yeti 
Eilat ie mecessry i to boil the solution, and 
‘hovoughly rinse with beiling wer the Yessel 
Ting eto contain ie 

“he aon of' drop of edi die 
water is ellcent to cause rapid development 
Gisceia in abundance in such 9 sultion. If 
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the distilled water be previomsy bled, no such 
development ensies."Phese rests sow clear. 
iy that thore fs no developmental connection te 
foe microxymes and orale cells, and that Heke 
spparent assccation ie ove of mete justapos! 
ton se 

“There ie ako in this poper an accom of a 
series of exporiments with teal thes contain 
ing orgie and other solutions, which were, a5 
ineDee Bastian’ well Anown experiments su 
ited to m high temperature, special exper 
tents being also made with tubes In which mote 
for les perfect vacom was prodvced 
tian, mut il be remembered, belesing 
Ir that ow organi develope 
more rapidly in fui exiting in'an atmosphere 
Gf low tension. Dr, Sanderson's conelasions are 
tiirely nt variance with thoee of Dxe Bastion 
Tn no one ease where proper precaution 

cn to excinde and destroy germs 
‘eloment of life whatever take pace 


AIESI8 OF A NERVOUS 
te 

Tn late number of the Pupwtar Science 2 
view De, Richardson agin brings forward hs 
Tonite theory in regard to a nervous ether, ame 
ip, that between the molecatos of the animal 
thatter, solid or ak, of which the nervows or 
ini aa indo of whieh lth organ 
tncs of the body are composed, there exits a 
Tin, sabile medium, vporoos of gaseous, which 
Holds the molecule in’ eondiion for motion 
tpon each other, and for arrangement and. ro 
rangement of form; a medinm by set through 
ial tion fe"corayey andy ah 
Uhogh whieh the one organ fart ofthe body 
Feild communion withthe deher ports, and 
ty and through whieh the onter sing workt 
omminfeates with the living man team 
srhich, being present, enaen the ptenomena of 

‘obo demonsrsted, and whith, being 
erally absent, Teaves the body dend™—that i, 
in euch condition that 8 ean ot, by any phe 
ttomenon of motion, prove isl tobe live 

“Accoring 10 the doctor, the ex idence fn fssor 
of the existence of an stastie medium pervaling 
the nervous matter, and eapabe of buing tna 
ance by simple presse, Yo perectly eine 
tory. Numerous experimental foes sngase that 
{hove exits in he nerves an neta material fo- 
tile agent=-a something more. than the solkt 
rnnttee which the eyo-ent se0 and the Bager 
touch. "He therefore i Teo believe that there 
in nnocher form of matter present during lie, 
‘hich exits in the cowition of tapor of gas 
‘hich pereadea the whole personal. orgmieen, 
molecule of nervous structure, andthe me= 
dim of ll mation commanicaed to oe fem the 

“Tha sone of thie refined matter in the body 
he considers tobe the loot, and he Took spo 
itnen vapor dated from the blow, as being 
Teruel formed no log ne he Diol cen 
Ives nt the naterel temperate, ani 
dissed Inta'the nersont mater, 40 
ties quality for every fnetion performed 
Servos orgenintion. In the lowed cavities 
Centaiigg nervous trate oft 
Stall and pina column, this grseooe ater. oF 
tte, as he terns stains given vests 
tension inal parts of the mertous structures 
trond the morules af evo matter, 
tates them fom each other and yeti between 
them wend and medi of eomanunieation. 

Im eaimating and defining the pica pop- 
erties of this nervous ether he suggests tha! 
Ses oe vaorvingin semen conse 

mt carbon, hydrogen, and possibly nitrogen 
He thinks fir condenealewtder cold, mossble 


RICHARDSON'S IY 
E 
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Warnings From 
The Past 


By Kurt Saxon Copyright 1982 


The imminent collapse of world civilizotion is becoming apparent 10 more people as the 
economy grinds down ond internotional frictions accelerate. Even so, most people stil 
believe the overall decline is due to some kind of plot, political bungling or economic 
miscalculation A 

Whatever they believe, they ore still blind to the real root cause of every socio-econo 
‘ond political upheaval; « surplus of people, ond worse, o surplus of inferior people. Further, 
‘they seem to think it Hitlerian to advocate the destruction of the millions of parasites who 
have doomed civilization, 

Actually, Hitler’s program was ploin ond simple nationalism, whereby the German was to 
be supreme over every other race ond ethnic group. Much is mode of his proposed program 
to sterilize defectives. But this only involved obvious mental basket cases. Any German 
ble to tell the difference between one end of o gun and the other was to become part of 
the "Master Race”, The uniformed Gerwanic ope would have been placed over even in: 
telligent Americans, 

itter’s bias in fow ans over the superior Americans and British of his day stems 
fram his being on Urb 10 politician, 1 any bios is void I'd favor the most dim-witted 
but productive clod kicker in the Ozorks over any Urbanite and/or politician. 

| bring up Hitler only because I'm so often accused of imitating his thinking in my ad- 
vocacy of sterilization and euthanasia in regards to ridding our species of interiors 

My only concer in ridding our species of inferior people is o kind of insurance. This is 
tht all of our citizens wil be well born, well reared, well educated and well accupied. Plus, 
without morons dropping surplus young onto the welfore rolls, adaquate individuals could 
keep most of their earnings for the benefit of themselves and their loved ones. Regardless 
of the socio-economic system, there is no justification for public funds being squandered on 
demanding parasites, 

Our present horde of public chorgos has become on accepted obligation on the part of the 
‘overage Americon taxpayer. Every politician falls all over himself apologizing for ony fan- 
cied slight to “the truly needy’”. But who truly needs the truly needy? Any why should the 
truly needed be enslaved on their beholf? Why should the lives of the improvident aged be 
prolonged by strangers? Why should the fertility of welfore parosites be subsidized by 
society's workers? There is no logical reason for any of these miscarriages of compossion. 

But modern Urbanites have become so psycologically ond economically locked into the 
system of perpetuating the useless ond unfit that it will take o nuclear wor to rid us of 
them. It does no good to try to reason with Urbonites since they're unable to grasp the 
basic issu 

‘incase i's not clear in yorr mind, tet ine give you a few simple illustrations which | hope 
will put the problem in its overall perspective. 

Say this country was o body and the people were its cells. Say further thot over 0 third of 
the cells were either old and worn out or physically or mentally defective, or predatory, ot- 
tacking normal cells. 

Now, say your doctor soid you hod concer ond he was going to cut it out. But you soy, 
“Mo. My cancer cells have os much right to live as my normal cells”. You'd be judged in- 

But our country hos millions of old people, being kept olive artificially, in misery, long 
after Nature /God decreed they should die, ond ot great public expense. Millions of physical 
‘ond mental defectives are not only allowed to live, but encouraged to reproduce their 
biighted kind; again at great public expense. Millions of predators, with known records, are 
allowed to run free to rob, rape, maim and kill still at stoggering public expense. If jailed, 
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under pressure, difusible by heat, insoluble in 
the blood, and holding, at the mtaral compe 
tte of the body, a tension requisite for natural 
fianetion. In his opinion it i retained for 
longer time after death in cold-blocded than im 
wear blooded animal 

Toned wnimals that 
‘hose thae have died 


sense of a force; but itis essential ay $00 
the conditions by whieh the motion i 
possible; ne serving as a conductor ofall vibra 
tions of heat, ight, sound eleetaieal action, and 
of mechanic retin, Te holds the ‘nervous 
‘ystem throughout in perfect tension daring per 
fect states of life, By exercise itis disposed of, 
a when the than the 
Supply its di 

Taye exh 


tong ad ns rows 
‘orvenewed life, "ke bods, fully 
apacity for motion, falness of 

dy bereft of i, presents 

fom af eheunk thy” the 
mething physi ghat 


inertia the configu 
evidence of having Tost 
was in ie when itive. 


TREATMENT OF SMALLPOX SUIVECTS 
1 smallpox in ais 
1 the bd 


Duving the preva 
Inst spring the police autho 


ios af thse yh from inn Ti 
hid composed one handed aid ety gras 
Ai carbotie acid iw quart of slistilled water 


Formerly elloride of eae tone this 
had the grent ineonvenie 

tnost iinjossible 

oom sith & corp. 
Fm question iy sil to fave ml th 
thoride of enleure wit 


EXTIACTING JUICE FROM SEGAR-CANE, ETC 
‘A new metho of extracting juice from sugar 
‘eae, Leetrout, ete, by the process of diffusion, 
has Veen aunonneed io the foreign journals. Fo 
tis purpose oc other original substane 
front which the juice is to be extracted, is el 
first cut in slices by a special machine, and thes 
plveed in a series oF closed water-tight tanks, 
inl brought in euntact with water at an elevates 
re ina certain secession and syster 
Another method consists in carrying 
in a single ves 
tel, it which the extraction of the sngne ie ear 
fied on continuously by introducing sliees of enn 
ha feeding ayparains at the bottora of the 


atic oer, 
‘oat the whole process of dilfasi 


sessel from which they rise slowly top, 
While fiesh water is constnntly running in at the 
top of the diffusing vessel, and. is drawn off at 


the bottom, a ifn ce, after hang 
syed ott ih the ives for a een 
engi of ine. "The Inuid during the opera 

ie ngitated by muiners. Heke suggect that 
thie procest ny be appt on n ronal seae 
domestic operations in making such drinks: as 
Jenna, ee 


PERMANGANATE,OF POTASIE FOR COLDS 18. 
te HE: 

We find contianed mention 
ciign jourtials of the value of perm 
otis as n remedy in enses of cold im 
Attended with severe sneezing. 

‘eases a solution is prepared of ub 
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they often live better thon their victims, to the detriment of the toxpayer. 

So this country is offlicted with collective insonity and terminal cancer. The terminal 
concer is self-explanatory. But the collective insanity is manifested in the average Ur- 
bonite’s ignorance in believing in the timelessness of todoy. 

The Urbanite’s mind is beset with thousonds of impressions each day. Rapid change is a 
notural port of his life. His days ore so full of differences, he can’t remember well wha 
wos like five years ago, much less Iwenty. And history is 0 meaningless ponorama of 
unreiated or foreign impressions. 

0 it is natural thot the laws of cause and effect, so noticed by those dwelling in more 
placid rural areas is lost on him. Add to thot the fact thot the average Urbanite is possess- 
ed of o hopelessly low 1.0. and the more intelligent is desperately neurotic and you have an 
urban populace of nitwits 

W's litle wonder that the relatively normal Urbanite con’t see the forest for the trees. 
Surrounded by the imbecilic and the twisted, he thinks he’s anti-social, out of place ond just 
« frustrated malcontent if he doesn't see his Disneyland for dummies as the best of all 
possible worlds. 

I you corner him ond give him the focts he'll admit he's uneasy for himself and his loved 
‘ones. But his jab is there ond besides, Congress won't let Social Security go bankrupt. The 
Russians oren’t suicidal enough to stort a nuclear war 

Without realizing it, he’s been cought up in the hysteria of the dimwitted ond the 
psychotic Urbonites around him. The wishful thinking of his inferiors has weakened his in- 
stinets for self preservation. Living in the timelessness of the parasite, he has no sense of 
history or of the laws of cause ond effect. 

Of course, Rurals have little better sense of history, as such. Since they are into a more 
bosie economy they seldom need the education or the brood frame of reference requiring 
long term historical evoluations. But they are much more aware of the laws of cause and 
effect and so con better understand what hoppens when losers reproduce 

$0 the above and the following wll be lost on Urbonites but will be understoody by most 
Rurals. But after all, the Urbonites ore deservedly doomed and the Rurals are the seeds of 
the next civilization. So it’s to the Rurals these wornings ore redirected in hopes that 
humans wil finally leorn 

‘Warnings of overpopulation have been given since Plato's time ond probably before. The 
woraings were all valid, a5 Greece, Rome and every following civilization-was eventually 
swomped by vast numbers of useless ond degenerate citizens. Misery and cultural loss hos 
‘always been the price of “humans” breeding like animals. 

‘Thomas Malthus put his finger on the problem in 1797 but was opposed by the Urbonites 
of his doy. The following is from Chomber’s Encyclopedia, 1891 

MALTHUS, THOMAS ROBERT, the expounder of the theory of population, was born 14th 
February 1766, at the Rookery, near Dorking, in Surrey, where his father owned a smal 
estate. He wos ninth wrangler at Cambridge in 1797, wos elected Fellow of his college 
(Jesus), took orders, ond was oppointed to o parish in his native county. In 1798 he 
brought out his Essay on the Principle of Population, which attracted great attention and 
‘met with no little criticism. During the following yeors Malthus extended his knowledge of 
the subject both by travel and by reading, and in 1803 published o greatly enlarged ecition 
of his essay. In 1805 he married happily, ond soon after was appointed professor of 
Political Economy and Modern History in the East India Company's college at Haileybury, 0 
post which he occupied till his death at Bath on 29th December 1834. 

Personally Malthus was 0 kindly and accomplished man, who followed whot he believed 
to be the truth, and who endured without « complaint the abuse ond misunderstanding to 
which his writings exposed him. The aim of the Essay was to supply o reasoned corrective 
to the theories regarding the perfectbility of society, which hod been diffused by Rousseau 
tnd his school, and which hod been advocated in England by Godwin. Malthus maintained 
that such optimistic hopes ore rendered baseless by the natural tendency of population to 
increase foster than the meons of sutsisience. He pointed out that both in the animal and 
vegetable kingdoms lite was so prolific that if cllowed free room to multiply it would fill 
millions of worlds in the course of a few thousond years. The only limit to its increose is the 
want of room and food. With regord to man, the question is complicated by the foct that 
the instinct of propagation is controlled by reason; but even in his case the ultimate check 
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to population is the want of food, only it seldom operates directly, but tokes a variety of 
forms in accordance with the complexity of human society. The more immediate checks are 
either preventive or positive. The former oppor as moral restraint or vice. The positive 
checks ore exceedingly various, including ll unwholesome occupations, severe labour and 
exposure to the seasons, extreme poverty, bod nursing of children, large towns, excesses 
of all kinds, the whole train of common diseases and epidemics, wars, plague, and fomine. 
Malthus goes on to illustrate the action of his principle by a review of the history of the df 
ferent nations and races, showing what are the actual checks that have limited population 
— celibacy, wars, infanticide, plagues, vicious practices — ond proving that the popula: 
tion difficulty has affected the development of society from the beginning 

It cannot be soid that Malthus was original in his exposition of the theory of population 
It is o theme of both Plato and Aristotle. Shortly before the time of Malthus the problem 
hod been handled by Benjamin Fronklin, Hume, ond many other writers, Malthus crystallis- 
ced the views of those writers, and presented them in systematic form with elaborate proofs 
derived from history. In certain details and in the form of exposition the Essay may be 
criticised: but the broad principles of it can be doubted only by those who do not understand 
the question. The enormous increase of the means of subsistence attained by coloni 
‘and modern industrial development has only for 0 time postponed the population difficulty 
for the world at forge, while its pressure is still felt in the more thickly people centres both 
‘of Europe ond of the East, At the present ime the most interesting feature of Molthus is 
his relation to Darwin. Dorwin said on reading Malthus On Population that natural selection 
‘wos the inevitable result of the rapid increase of all organic beings’ for such rapid increase 
necessorily leads to the struggle for existence. To prevent misunderstanding it should be 
‘added that Malthus gives no sanction to the theories and practices currently known os 
Molthusionism. In this reference Malthus opproved only of the principle of moral self- 
restraint; ‘do not marry till you have a fair prospect of supporting a family 

‘Margaret Sanger published '"Womon And The New Race” in 1920. She was a nurse work- 
jing omong the Urban poor and compoigning for freedom to publish information on birth 
control. The degenerate Moral Mojority of her day charged her with being a pornographer 
‘ond held up birth control until it was too late. By the time birth control information was 
legalized, welfore took away most of the misery of excessive childbearing and even en- 


couraged it 
Margaret Sanger was olso accused of being 0 Socialist, since she addressed herself to the 


working poor. This was nonsense, since the Socialists rejected ker program. Birth control 
‘would have relieved the misery the Socialists depended on to put them in power 
Following are some excerpts from ““Woman And The New Race”, 1920: 
WOMAN AND THE NEW RACE 1920 
Page 4 By Margoret Sanger 

“The creators of over-population are the women, who, while wringing their honds over 
och fresh horror, submit onew to their task of producing the multitudes who will bring 
bout the next tragedy of civilization. 

“While unknowingly laying the foundations of tyronnies and providing the human tinder 
for racial conflagrations, woman was olso unknowingly creating slums, filling asylums with 
insane, ond institutions with other defectives. She was replenishing the ranks of the pro- 
stitutes, furnishing grist for the criminal courts and inmates for prisons. Had she planned 
deliberately 10 achieve this tragic totol of human waste ond misery, she could hordly have 
done it more effectively 


Poge 7 
“Wor, famine, poverty ond oppression of the workers will continue while woman makes 


life cheap. They will cease only when she limits her reproductivity and human life is no 
longer 0 thing to be wosted. 


Poge 138 
“Labor seems instinctively to have recognized the fact thot its servitude springs from 
numbers. The bosic principle of craft unionism is limitotion of the number of workers in 0 
given trode. Every unionist knows that if thot number is kept small enough, his organization 
can compel increase: of wages, steody employment and decent working conditions. 
“The weokness of craft unionism is that it applies its policy of limitation of numbers only 
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to the trade. In his home, the worker, whether he is a unionist or non-unionist, goes on 
producing lorge numbers of children 10 compete with him eventually in the labor market.” 
The last is on excerpt from Lothrup Stoddord's, ““The Revolt Against 1922, 
It is reprinted in full in Us. sau. 
‘THE REVOLT AGAINST CIVILIZATION 
By Lothrop Stoddard 


1922 


us. MMLIEIA 

“*9 the last analysis, civilization always depends upon the qualities of the people who 
care the beorers of it. All the vast accumulations of instruments ond ideas, massed ond 
welded into marvelous structures rising harmoniously in glittering mojesty, rest upon living 
foundations — upon the men and women who create ond sustain them. So long as those 
men ond women are able to support it, the structure rises, broad-based ond serene; but let 
the living foundations prove unequal to their task, ond the mightiest civilization sags, 
cracks, and ot last crashes down into chaotic ruin.’ 

Stoddard was the first, 10 my knowledge, to illustrate the reality of the “"Underman’’. 
The Underman, or sub-human, is a concept totally rejected by Urbanites, most of whom ore 
sub-humo 

You see, oll humans ore of the genus, homo, oF mon, but not all men are human. Humani 
ty denotes o level of conciousness and owdreness enabling one to successfully integrate in- 
to ones social structure. Lacking such consciousness and awareness puts the blighted 
Undermon more on the level of one of the lower onimals. He is either on enemy of humans 
‘ond therefore predatory, or docile ond unthinking, like a draft animal, 

‘Whether blighted by heredity or afflicted with Minimal Brain Domage (see Vol. 1, pages 
‘57 ond 69), the Undermon is a danger to society through predation, excess fecundity and 
Porasitism. Non-violent Undermen must be sterilized, 0 their issue is unneeded and their 
core of the young is destructive of human characteristics. Violent Undermen must be 
destroyed. 

‘Although the above is horsh, os the orch Underman, Nikita Kruschev said, "You can’t 
‘make on omelet without breaking eggs". After the collopse brought on by the world's 
Undermen, Survivalists will have to temoorarily set humanitarian principles aside in order 
to sove what's left of humanity. 
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Fun with Explosive Gases ss" 


Hydrocarbons Are a Subject for 


Many Spectacular Experiments in 


the Amateur's Chemical Laboratory 
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Tiny explosions ond spectaculor light flashes resull from tho 
tevclion of chlorine gon wilh acetylene in the experiment above 


ake teccustat) ite G 
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Ws and interesting, experiments 
a thal any amateur chemist ean 


pounds of carbon and 
‘of all natural gases, in: 
propane, and butane, belong 
jufactured illuminating gas—-both 
s—contains hydrocarbon gases, 
‘oearbons stich as hydrogen, cnr 
dioxide, and nitrogen, 
int heating coal in a closed cham- 
cont gas. Less 
y gives off hydro 
carbon gases even without being heated, Miners know 
this, for they often hear the gas eseaping with a hissing 
hoise from fissures in underground seams of coal. ‘They 
ail it fre damp and must guard against it, for it forms 
A dangerously explosive mixture with alr Chemically 
aking, fire damp is largely methane. 
You can easily collect the same gas from ordinary 
house-farnace coal. A few days before you want to 
shserve the result, pound up several Inrge double hand= 
# hard or soft coal into fragments the size of peas, 
nd place the pulverized conl in a deep bow! of 
mnnect the stem of a glass funnel to the glass 


WATER 
TROUGH 


part of a medicine dropper with a four-inch length of 
Heating oh | slphorc cid ° ive, and place the fannel, mouth down, over 
208, Which con Ea: eallseled eerie ck the water tp until it Hills the funnel, and 


Jose the rubber tubing with a pinch clamp or a spring. 


[OULD yypal ike ti get! pas from coal witha type clothespin. ‘Then let the set-up stand, From day to 
heating the coal? ‘To make an inflammable Jay, you will observe bubbles of gas rising from the 
gas that will dissolve in ¢ Tiguids a ly when you tap the bowl, and they will 


sity as Jer the glass bell of the fwonel. In several 
a that burns with a flame you ean Hardly p id have a cupful of methane gas. 
Gr to create ery bubbles of gas, jumping a {he water level outside the funnel is higher than with 
grasshoppers, from simple everyday chemicals the gas will escape from the tip of tye medicine dropper 


1 does in coffee 
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when you open the pinch clump. You ean tight it, 9 
it will burn with a pale bine flame, 
Gas that bubbles up throw 
also is methane. You can collect it by stirring up Ue 
muddy bottom of a Illy pool, oF Uke oore at the bottom 
of a marsh, and trapping the ascending: bubbles under 
fan inverted funnel. ‘The marsh will burn, 
Methane enn he manufactured in your home lab 
tory from sodium acetate, Place an ou 
crystals on the Tid of a tin ean, oF in 
raling dish, and heat the material sta 
become liquid, Continue heating for at least ten min- 
tutes more, to dehydrate or dry the sodium acetate, 
When it cools, if the heating has been sufficient, it will 
no longer be crystalline but will resemble powdery snow 
To the dehydrated sodium acetate, add about one ten 
of its volume of sodium hy« inary hotset 
lye will do) and an equal amount of unsinked lime (cal 
clum oxide). Mix the ingredients thoroughly, Now 
place the mixture in a test tube, or anf 
Closed at one end, Stopper the tube with n one-hole core 
In which you have filled the glasx portion of a medi 
eine dropper 
Heat the tube slowly, ail wave the hirer fame al 
ita entire length every ten seconds a so. "This will Ke 
its whole surface at'n high temperature and prevent 
water vapor from coniensingg, riannhig haeks, ane erne 
ing the hot glass, Soon the chemical mixture will melt 
and methane gus will be given off at the ent of the 
miniature retort aysten, Light it with a mateh, and it 
\Will burn for five minutes or more, Sodium. compote 
from the ale in the tube, borne along as n spray 
by the ga fame yell 
Methane gas does not react readily with most other 
chemicals, In contrast, showy experiments can be per 
Formed with acetylene, another hydroenrbon gus. Thi 
in the gan that produces the fierce oxyacetylene fan 
ised! for cutting metals, when i is burned with oxys 
Ina apecinl torch, Acetylene has also found servicer in 
rural-home lighting and in bieyele and miners’ lamp 
"To generate acetylene wid ati its ps 
fa can of ealelum carbide, commonly sold sin 
‘earhide,”” A hieyele shop or a sporting-¢ 
nur most likely source of aupply. Several humps of the 
‘Chemical placed in a large Jar or ean of water will ib 
acetylene. A bottleful of the 
© experiment by giving 
the stream of bubbles through a funnel into the sit 
merged mouth of an inverted bottle filled with water 
the rising gus displacing the water. Before you Hit out 
the bottle of acetylene, « 


hr the water of mars! 
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ten copious quantity 
‘an may then he col 


‘er the mouth witit n sheet of 


glass or close it with a cork, to retain the gas until you 
fave ready to use it 

Hold a match to the mouth of a hottie filled with 
acetylene, ‘The gas wi burn with a brilliant yell 
flame, depositing a large amount of soot or eatbon. IF 


you let air mix with the nectylene and then apply a 
Inateh, the gas mixtire will explode with @ plop. Th 
explosion is harmless, provided you take enre to 
Dottle with a wide month 


HEN acetylene burns, it turns inte 
nd water. ‘These are the oxides 6 

hydrogen, of which Gxo atoms apiece make up the 
eetylene molecule. After you have burned a hottletil 
of acetylene gas, place several drops of clear Hin 
fn the bottle and shake the Tig i. A white pre- 
cipitate of calcium earbonate will turn the limewa 
inilley, showing the presence of earhon dioxide, for which 
this is n test. ‘The black flakes of soot in the bott 
not interfere. ‘They float, due to the fact that the} 
hot become wet with the liquid, 

‘Acetylene will combine with a mmber of 
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NATURAL GAS 
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its rea 
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Chlorine gas is 


into. the 
ives off 


cotylene hobs to the 
ssurfiee of the Hiquid, it comes in contact with the 
lying chlorine gas, and the lwo gases re 
Fach contact produces w fn 

a tiny explosion, and a little clowd of soot 
wal the rate of several explosio 

iatnire batt 
‘a jet of burning hydro: 


gen will continue to burn when i is Towered into a vessel 


filled with chlorine, so this 
fhery reaetion between acetylene and 
chlorine provides another reminder of 
the eitriots fact that oxygen In not em 
sential to produce a fame. 

Confined under high prosmure, neely= 
ene vt I 
sponse to hent or shock, Therefore 
Inder of acetylene used for metal eu 
ting ao not filed merely by pumplog in 
the compressed gan. Kistend, they are 
eat pncked with nsheatos fers saturn 
‘odin ncstone, a liquid organte chemical 
that dimolves and thus stores ap ect 
lone ‘introduced. under relatively low 
presaure. 


HAT makes this practical {9 the 1 
rmarkable quantity of acetylone a 
that "acetone will absorb. “You enn ob 
sonve the effect for yourself with the aid 
fof an enally assembled bit of apparatis 
‘Auton fourstnch Tenglts of rubber tb 
ing to the top of a burette, oF to one end 
fof a pass ube two feet long and half an 
Ineh in diameter. Area 
Clamps on the ribber tubing, one. nen 
exch end. Stind the glass column ver 
Heatly, with the rubber-tubing end w 
ward and the lower end flted to the 
stem of a funnel inverted Iya now! of 
water, Nove sek upon the rubber tu 
Inge until the burette or 2 
filled With water, and close. the pi 
Clamp Place aeveral tuna of eatelum 
carbide in the water under the funnel 
‘Acetylene gat ill he Instantly evolved, 
and the bubbles wil rise tn the. wate 
filled column, growhoy smaller aud smal 
tras they appronch ite top. ‘The bubbles 
contain some water vapor that fs ear 
Aensing, and the acetyTene itself is dis- 
solving in water, Soon, however, the 
eins tube fs filed wit 
‘open the mpper pinch 
Short eelion of rub 
tone, Close the upper pinich clamp. open 
the lower one, anit squeeze the rab 
Liuhing. ‘This will force the ncetone down 
Info the acetylene flied sins tube. As 
the tlquid runs down the walls, Tt al 
orbs incetyiene. A. partial 
reated, and atmospheric pressure forces 
water up Into the glass tube to take the 
place of the acetylene that has been dis- 
Polved. A single cubie centimeter of ace- 
fone will absorb bout twenty-ve eubie 
centimeters of acetylene gas. For com 
parison, you ean repeat the experiment 
With other solvents that will dissolve 


acetylene, 
and 


ro generate ethylene, place about 
ible centimoters (one Mluld ounce) 
‘alcohol or denatured radiator 
linia Aank and add about twen 
five cuble centimeters of strong mi 
Heat the mixture, and Uh 
hydrate the aleoho 


hatte tube, 
fled, Toad te yea th 
fide arm, through 
turned-ap. glass. tu 
pneumatic 
trough oF gas-collecti Atted with 
ter, In ease your flask has no side 
farm, fit it with 9 Gwo-hole corke carrying 
the thistle tube and also a bent delivers 
he pneumatic 


Issues from the 
bber tubing, toa 
ye submerged Ina 


tie and explode ft with a lighted matel 


fe acid absorbs ethy- 
‘can show this in much 
"3 you demonstrated 
that is, 

lesa partial 
Ifyou have 


RONG sutph 
a 


vd in a previous article of this 
Series (PSM May "37, p. 68), it will 
prove especially suitable for this pur- 
‘consists simply of 
a tworhole stopper, 
tory funnel and a 
gas delivery ibe leading Into an open 
Test tube, the whole being mounted on & 
bare for’ convenience, 

Fill the flask with ethylene, letting the 
gas pass in through the delivery tube 
Shite the stopcock of the funnel fs open, 
Then close the stoneork and arrange the 
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delivery tube of the flask to dip In water 
in the test Cube. Put some strong 

inurie acid in the separatory funnel, 
Admit several eubie centimeters of it to 
the Mask, and then ‘close. the stopeock 
“The eld will absorh the gas, and 
sun. will draw water from. the 


inary al cine 
also he able to observe tt 

mie, though It wil bee 
Siderabiy less tn thin ense, since iki 
ing gas contains ony’ amall per 

centage of ethylene, “ 
"Thin may he n Rood pont for a word 
of caution (a overzealous homme exper: 
Inentors against the temptation to. mix 
nately and nee 
Some hydrocarbons 
fumnple form highly 03 
plosive compounds with certain chem! 
Cals Likewise It fs perfects possible to 
prepare dangerous substances from othe 
Creasily obtained laboratory materials 
Pain common sense ahold warn any 
tunateur chemist (o slick to expertinents 
Hat he ‘positively. Knows tobe ate, 
thick ofcourse inchude’ all of thos 
Zecicty"recomumended th. ches 


[Continued from page 1693 


HARD WATER FERSES SOFT. 
he enone proywsition has recently been 
cemunesated by Dt Lethely, of London, tha iin 

nd water is better suited for drinking 
than that w hick is soft, Me states that a rg 
percentage nf French consesipts aro rejected from 
Sintcwater dist iets thav from neighborhoods sup= 
ied with hard waters aod also chat. English 
towns, with water of more thin ten degrees of 
hardness, have « mortality of four por thonsand 
Jess than those whose inhabitants aso softer wae 
ter, ‘This assertion, $0 contrary to the ustal 
theory in the matter, is, a8 might be expected, 
shar rested hy other saniuarians, and the 
final result of the contxoversy will be looked for 
swith much interest by the general public 


STOLBA PROCESS OF HINSINU, 
We havo already referred to the process of 
signing inthe cold denied by Drotoane Stoll, 
OF Peng, and we now learn that his exped 
Tine been fopeated with much sucess. 
io toning of euro, wrought on, sth, 
copper, ad bras fs found 40 bo very sntisoe: 
Tone the tn adetng very emis even when in 
ser hi ges sai nly how 
ie itis Side generally producod dank. spots 
fi removed the emg.” Experiments hae 
tien me to apply the same proses forthe or 
amentation of etic object "These were 
iol especaly pon cat itom articles eloero- 
Hinved wi eappar, where the projecting ies 
Yer tinned, nih exellent elles As greasy 
ss eam not be tamed its only mecessry to 
Spply ery thin layers of oll to the places where 
rar iepoud is darned inorder to coat the remain. 
der ef the article with tin, thas producing a 
king contrat. 


CHARACTERS OF PURE GLYCERINE. 
According to Kéller, among. the characteris. 
tice of pare glycerine as compared with an im- 


pare article, are the following. Pure glycerine 
[ists senal readin, and ‘on evaporation in 8 
porcelain dish Javes oly very sgl carbons: 


Continued on page 1898 
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HOMEMADE . 
Electric 
nemometer 


RS VELOCITY OF WIND 
LAR SCIENCE MONTHLY , 
FEBRUARY, 1937 By 
Charles 
A. 
Laird 


REC 


Cheap copper tank 


{! LARGE shonin. /Yo,a 
Ae "outs are used as 
sen aees, 261 ears, and the geurs 


Ry Indicator with its epin. ave ¢aken from a toy 
ning cups is. al \ ‘ 


| 


construction set \ 
dlcating wind Velocity with 
necuraeyy and itty” be 
laced av any d 


dicator, which 
The ‘cup 

ush-tanke bulls or floats, whi 

cents each, You will need 

should have a diameter. of 


4 hy Sun, size). Take sharp pit of shears and cat 

the halves of each bul apart Remo 

the threaded sacket from the one I 

and solder a thin circle of copper ov 
fo troea arm re mmade of Sin. be 


are finttened in the center, 3 
thrilled through both where they 
hly is soldered. to a 3/16-in, bushing, 
ised to clamp it oo the upright shalt. A 
should be soldered on to keep water 
Dearing 

The: body of the anemomete 


L portow sean 


inshing in which the moe 
anade of Babbitt metal th a) 
from a regular ching in which Uh Sone 


ete epee teste The ists oF bee 


sented, eats and contact strip sovnted, and the mechanism housed 
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at the bottom is called a step bearing and cousists of 
rd st 

i, which 

less Support 


the inside bushing of a radio disk with a hi 
plate at the bottom. ‘The end of the shat 
and rests on the steel disk. This bear 
must be well oiled, gives almost trict 

to the sha." 

‘The heart af the instrament is the ee 
the gears must 
gear of the typ@ found in 
Toy mechanical setg is amped! to the mprieht 
sha(t ae shown, "This gear has there theears 
fo. ¥4 in Teds about 6 in, in Tevetty and is 
Ainended for 14 in, of ts total lensth. set 
fetew fs inserted ft one end as shower As the 


ne, 


we a ratio of eight to ane, A wor 
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iating 1/60 of a mile of wind 
‘A ccuall serew on the gear shaft closes the 
contact for every turn of the gear wheel by 
rubbing against_a small strip) of brass. as 
shown. The contact and the Rear ate pro. 
her by asmall cover 
aivanized sheet iron oF brace 
‘ofthe anemoneter Js filed 
‘sel screw se Chat Ht may’ be mounted 
ipe spinon 
'A buzzer ate transformer or dy cell shoud 
be connected with the anemometer as shaven 
o find the wind velocity, Hl is ecessary 
‘on the current with the siteh 
vaier of Inzzex in one minute in: 
cates the wind velocity in miles per ou, 
The finished instrument requites reasonable 
core, and the beatings. should ye oiled oc~ 
icnally seth clock ei, “The whole mechn= 
{sim should be cleaned twice a year in gasoline, 


Hae in this eae fs only. 5/32 in. in diame 
mst be rened mnt to ft om the &/16-in 
shat 

"Tle worm gear meshes seth a stall gear 
ayheel clamped on 2 
shovt shaft ond supp A 


ported by two 17 
ha brass. cars, 
which are dled 
orm two simple 
beatings. "These ate 
Dotted or well $0 
ddeved to the upright 
tain oF body of 


theanemometer The 
feear wheel sell as 
an onside diameter 


fof $4 in, and has 
0 teeth 


Any -anemometer 
witht the cup ses 

fol arn “engl 

Iieed in this one will Buzzer, tanaformer 
et Oe ‘owltche an mounted 
Inintely $00. tines 

‘with the passage of one mile of wil. In 
coder ta fi the eaerent wind velocity it ill, 


revdings bo 
therelare ote 


Ihe necesstry to rerhee the ti 
Ved) the total sein Mile 

fanemometer syst elote a ehact every 
turn instead of every. 800, allowing. 20 tars 
Noe Tor friction, tn this way i wil be neces 
sary only 10 find out hose after the cope te 
wave 8 times fn one aint, each & ts in 


RELERNGING 
TRANSFORMER 


)—~couracr seri 


swore 
‘gnomes rosr on 


monic Post 
On GASE OF 
SscuoMerer 


fring diagram. The nuonber of busses & 
fe shows wind velocity males an bs 


Continued from page 1896 


‘vous ert, while the impare has mach great 
percentage’ of coale matter. ‘The pare a 
oes not become brown when treated, dro 
‘op, with concentrated sulianeie nei, even aft 
fer several hours; the impnre becomes won 
‘even when ut slightly aduliesated, Pare glse- 
‘ering, treated with pve nitric eid and Sole 
tion of nitrate of silver, dnes Hot beceane clowly, 
‘while the impure exbibite w decide milky 9je 
Pearanes, Sometimes the impsare sitcle 
Comes blackened with the sulphide of ammo 
hum. Oxalate of ammonin produces black 
‘outing; eometines eases n milky 
Aiscoloration, Pure glyeerine, however, cow 
Hanty remains perfectly uncolored, ant risa n= 
tater, the impute becoming colored to x greater 
or lest extent. If'a fow drops ane rubbed be 
‘svecn the Ringers, pare glycerine causes wo fatty 
smell; the contenry is the case with the feypa 
fespecially ifm few droys of dilute sulplyuric soid 
‘be introduced, 


‘CROTON CHILORAL, A SEW MEPNOTIC. 

Dr. Liebeich, of Bevin, 10 whom we owe the 
aiceovery of hydrate of chloral, has lately been 
Siseagaing the phtoogieal properties of 2 
few organie compound formed Uy the netion of 
Thhocne upon alllene and whick he calls croton 
‘Morals When sdmiistered to animals « poe 


incensible to feeling, wh 
ively sensible, 


Third stage, 
Uharncrerved hy paralysie of the medulla blo 
"Animals miss, howecer, be Rept 


‘of the heart ic not interfered with, while the 
tate eect of hydrate of chloral is to paralyze 
thehheart.. Croton chloral, therefore, promises to 
produce all the gwod effete of hydrate of choral, 
‘Cithowt any drawback being attached to its judi- 


CORULEIS, A NEW COLORING MATTER, 


if 
it forniches am olive brown colo, ith anne a 
fn indigo toe, and ith alkalies a fine green, 
"These colors aro readily taken up by clo and 
are quite darable. 
[BFFECTS OF USING BROMIDE OF POTASSIUM. 
TLong-continued se of the bromide of potas- 
sine ne, as fe well Keown, a tendency t0 pro- 


eer, whic acorn 
elves inder fe diferent 
"yee by enn the 
‘in eto, hasng an of 
red hotest pa 


‘only known method of causing tho erypions ta 
Sisppest has been to suspend or dims the 
nrment of the bromide of potassium; but 
shee aun hore cot ee 
‘cay, it becomen important to dacovee Aomo 
‘Ste ay of esting the difiaey. 
‘From the obserstions of Dr. Cares, be sate 
{aged that the bromide’ of passion Jn chit 
liinated ty the wine, end that it only esta 
Tisher self ander the shin, producing the ef. 
fects refered to wen elimination bythe ie 
Ecmpler” Oni econ, eee 
oggst the ee of diuretics, and the opening of 
the pores of the skin by means of ot baths and 
tte ond very remarkalle measure of saeco 
EW COLORING MATTERS 
ofesce Maeser hae Intel Uroght to the no: 
"ge of the, Chih Sosy of Bin 
dacs of colring matters They 4 prvogallic 
Sil Uo select naphthalie nid some 
“her swbxtances, a new coloring materia sob 


Continued on page 1903 
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Electric Ozone Generator 


PURIFIES ATR OF ROOM 
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0.07 oz. of ozone in 1.2 enbic yards 


Hieh-Lension inition 
le is used inns Avoid jarving the apparatus, 
vren p " track the glass: plates, Caution 
spar re net poking any object 
Hele col Mv high-wotage earvent 
that may be almost er 
cater an team z w vallazes, Do nat nave 
nals, “ the device while in operation, an ito not 
in each side af thee stand directly in trom of the screen and 
a eee Ueathe the full strengil of the ozonized ai 
cael 1 
ond Ne J sams OF maracas 
aH eile 
cleats, Keep each for as y "2 
Me from the ite transformer ter AREER Chane 
ininal lead and electrode and frony 
valtage wites of Ihe primary circuit, They, 
winner circuit to The transform i 
ith No. Uh i 


rnbly drawing ine strips | 
nve 18 by Ls-in. jlyswowd set in slons. T ch 

Timeaf ruiber fran an eld inner tbe ane 

rapped around the motor hefare: fasten ; Hi 

ing the metal clamp. I pays to set th if ip 
transformer an rubber ¢ushion: i for 


c briquetting machine. Under a pressure of 
unflower Logs 
S per square inch, no bindei 


sunflower log? The logs, is required to produce a log two to three 
we fuel, roll froman Altona, times as dense as w Each log weighs 


asa firepls 


Man., plant by the hundreds of th sands. 74% pounds and measures 12 inches long 
‘or years the plant has extracted vegeta by 4 inches in diameter. It yields about 
oil from sunflower seeds, but until recer the same he: I but leaves 


ch pound of the 
U.s. 


the hulls were a liab the only one qu 


are fed into the 


about 8100 B.' 
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UNTOL 


wisitvine Oscilloscope Shows 


ound Waves in Action 


I pro. 
ictte of sound 


Ered Vib) Pitman sori omitted) 
Sound Recorder 
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brations are impressed on a beam of light, 
which moves in accordance with these vic 

Drations. This is accomplished by 
ot tsa mirrors. One ig vibrated by sou 
waves and gives the Tight bean its. hor 
zontal scanning motion and the wave im. 
fage its width or amplitude, ‘The other 
mirror revolves and spreads out the im- 
age in a vertical direction, 
e vibrating mirror speaker unit is 
h the acl 


e. This makes n point of light on the 
round glass of the. scanni 

hand horizontally into a tine, When 
viewed in the revolving mirror, 
appears in Uhe forms of 


as_are illustrated, ‘Thus the sound waves 
are visible at the same instant they issue 


p62) enables you to” see y 
olen or anyother local aownda, If (ie 
tunit is connected directly to a toy train 


cy the 
first step after cutting the base to size 
is to assemble the vibrating mirror unit 
‘This consists of an old magnetic speaker 
unit of the so-called "Massin® ty 
M 


peas Onerind eacroh tase aietchel 
a piece of thin rubber from a toy 
which is hele in place with 

A M4 by yein. mig 
inicroseope cover las 

of tbe rubber "wilh cellulose 

wouschold” cement, ‘The cover glass js 
cut by. scratching it Tightly with @ 
grass cutter and even 
carefully bending it until the glass breaks 


Tow lamp house 
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Assemble, Yet It 


Enables You to See Your Own Voice and Watch 


saa ie The Apparai Costs Little to 


Graphic Motion Pictures of Radio Programs 


painion ANB, 
‘SoRronr 


scarninia 
STEN 


LAM 
Wathe 


WALTER 
BACH 


slong the scratch, After polishin 
flass thoroughly with a ¢ 
oth, silver it with the fc 
tion?’ Dissolve 700. milligrams of silver 
nitrate in 40 cc, of algtilledl water. Add 
ammonia water, drop by: diop, until th 
brown precipitate, which formert at frst 
200 milligrams of 


cleats again: thera 
Rochelle salts, Any’ dr 
this solution if nece 
Fyracket cut fron sheet capper « 
the vibrating mirror unit ty th 
raph atthe top of this poke, te unit 
Tas been remaved front the 


shay the detail 
Th 
ordinary hand mittor abd « 
avoodlen, hacking, whieh is atta 
shaft, The motor 
swore taken fe 
The illustrat 
tional details of the 
Tainp house, ‘The lamp-hosse slit isp 
fluceel by making a fine seratel on th 


mirror, ‘The height of the autos 
hhinpy filament fn the tiny how 


Hse 


tor of the mite 


vertical 
the conc 
Tight el 


nde $0 of Tight may 
sie accurately. on the film, 

fariltate ddaill_ x 3¢-in. hole 

back 

pier 

tied. im through the recorder, the 

lens can he slowly moved closer 


cemented to the 
Tin. froin tle 


baseboard swith the cent 
tee of the hase, With the 
ror alge located Lin, front the « 
sihating minor 


tanita the Sammy hone bees 
in thei o thal the vertical graph eee aay te 
Tree beating meer he rae on the al 


Tight eam should then travel parallel [y 
we ege of the baseboard 
The foes Tens, taken 

‘and remented 103 
out, is maved back and for 


focased on the fit as possible 
I recordings must be done in a. 

darkroam 
ie read the en 
the recorder, after making the recorder light. 
fae shown i the photograph. With the 
recorder connected the al the fin 
the condensing fens quickly’ and evenly 
in the sound you wish to record occurs 


wane, Bat take 
The record 
in, clear. 


Sit the Tarp 
hell 
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Then develop the film as wsal. Use ovina 
faster types, The tell 
ifsteating speech. andthe ae. hum were 


THE 


SURVIVOR Vol. 5 


in he Ai a'pewerline hur, ke 2 


Continued from page 198 


afer ative dl 


Tare brownie er h 
ols nf gin ease 
Tr alla he Heated 
ented sep ito 200°C 
Town eo ution ehan 


fompletedy te mare fe 
mnt of water, a th 
posit mae ith 


haatee of which il 
veal ellow color to ilk a 
Attention i cae 0 th 
galling covulei, ad l 
fiater of wood,” The sek 
ipiking between in 
si and ‘between eo 


periment may be made by sling 
Fowed collodion balloons with « mixture of ox 
feu aiid hedvogen gases, and afier closing the 
fouth ofthe baitoon tightly wieh s sering, allow 
ing it to rise into the ntmosphtere. A fuse of fil 
ter-paper, about an inch long and half an inch 
Drow, is to be previously gummed to the 


De THE ARCH OF 


tmoulls du 
then placed tnder n hydraulic press, sujocted 
to great pressure, nnd allowed t0 cool tere dur- 
ing twenty-four hours, The eakes thus ubtained 
are pac 
tmuisture, can be preserved for many years, This 
Tread hasa sitreeus facture, bt the teeth pone. 
Wate it without effort, It softens rendily in konp, 
fd for many pasposes is very much superior tO 


ats of the world, 


ulligary cominissary stores generally, Brewd 
red ht the ovlinary say fe fst anbanited 
process fur from eight to fifeon day 

ticle of moisture is eliminated, 


pret 
io of 
aye then pile! 
son plates with rims, which serve as 

Je operation, ‘Those plates nro 


in boxes, scaled yp, aud, if kept from 


ations uraally emplayed under the same 
‘expecially on account of being 


ACRIDINE, A. NEW_ANTHTACESE 
DERIVATIVE 

‘A basic exbstance hn ately boen toparatd by 
Graehe. and Coro from enide anthracene, € 
Mich, om account of ite fritating netion pon 
the skin and mucous membraes, they have give 
fhe natne of acridine. ‘This body is obtained by 
ive cemi-s0fid portion of coal naphtiy 

ls Hetweon 00° and 260%, with diate 
Enipharle acid, and. precipitating the nck ola 
Son wth potassam Gihromate,. Adrty brown, 
Jeciitate 4s obtained, which dissolves om to 
fete treatment with loling water, ‘The solu 
tion thus obtained iehls, after filtration ‘and 
tooling, oange-yellom erytals of the chromat 
thece crystal, feed fom the moth 

xliquor by washing, yld he free base when 
Starmed with ammonia. ‘Thus abtained the body 
Fe'noe quite pore; but it may be rendered. 60 
ty reerystallsing its hydvochloride, Acridine 
Sibstance erystallizes, as determined by Dr, P. 


Continued on page 1907 
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faselnatiy 
tour familiar with t 
pleture making sho 
out chile story-telling 
traits murpassing thos 
professional. While t 
ult may for a time 
the expert, hie enn eate 


A ohitd in the strang 


|OTOGRAPHING 


Vol. 5 1904 


POPULAR. SCIENCE MON 


By REGINALD ©. LISSAMAN 


D pay good div 

fair camera and 

yment, nny’ ame 

Lundamentals o 

be able to turn 

pletures andl por 

© of the average Introduced later in 
he amateurs re- printing from 

Tack the finish of — ftusion obtained at Uh 
Inthe spontaneity possesses a part 
hiaret nid niso tends 


photographer 


by Mr. Listoman 
hos been hueg af 
vorigus. pheto- 


Irere and abrood: 
The data: 1/28 
second of F/63. 
Four Ne. | photo: 
Nisods in ‘pois; 
dillotion serear 
over Fallectors 


ative, the dif 
1 exposure 

its own 
of the 
dh lighting. 


the ahiio, When, tnchment In to be 

All three accompanying ilustrations used for oth weil rails, 
were taken In my own home with puire- the regular type is the hest to buy. "The 
ly amateurtype equipment, and while pleture of 0 child 8 taken 
some of their beauty ie due to fale through the while 
teetnique, thelr attraction Hes mainly trait below it was taken through 
fas you may see, in the beauty of expres type. Note the slight 


sion, posed and 
natiiral. 
Tf you own a enn 


ern of the simp! 


Lype that permits 
Foo tis 
tan 

six. Coe 


fbtain a jroet ei 
thetinent. Phish 
an ausiliary ten 
which slips on over 


the regiiae tens and 


Quite Hoppy. 
Hire the lighis 
were at almost 
‘qual distonces on 
tithor hand. fom 
The ilfer. Ae the 
lights approach 
thie. position, the 
modeling is aiven 
Hlattor rendering 


i 
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YOU, TOO, CAN Photograph Children 


LIKE AN EXPERT 


Portrait tobon with some speed, stop, ond 
lights, except No. 2 ohotollood lamps were 
uted. Both photos were mode with an old 
roll lity camere, adapted to use cut film 


softening of detail in the latter picture, 

The fim sised for this work should 
preferably be of panchromatic. type, 
Bince even the hrilliance of phototiond 
Lampe ie low in photographie tight, 


fe taken with 
is, Information and tables 
heir use are obtainable at 
almost any shop that sells film. ‘The 
No. 2 size Is more economical than the 
smaller No. 1 lamps. A reflector should 
be used. My reflectors each hold two 
bulbs, and Fuse two reflectors. Regard- 
less of what type of reflectors. you 
have, each should be equipped with a, 
diffusion screen. ‘This is made from a 
piece of very 
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thin, cheap silk (or tracing loth), and 
Js large enough to cover the front of 
the reflector. 

‘The equipment should be all ready 
before the child or children are called 
in. If the background (wall paper or 
paint) is not of a comparatively soft 
shade and design in the room you are 
to use, then a plain white or tght~ 
colored sheet shotld he suspended ov 
the wall for a background. You w 
find, as you progress, that a white 


background ean he rendered photo- 
graphically as an le you wish, 
Trom white to ver} ‘This Is go 


cerned by the tight which falls upon it 
‘The farther the lights and subjec 
away from it, the darker it will becom 

For a start the mode! position shoul 
he about three or four fect from t 
background; the lights at least that 
Ane away agai 


HT camera position will be governed 

by the amount you Melude In the 
pletiire and the angle, but for normal 
Fesulls should be nt the eye level of 
the model, ‘The eamern should alway 
he on a firm support or tripod 

Lay near the camera a Cow “props 
In the nature of books of toys, but 
avoid having too many objects appene 
in the pleture, Simplicity ix one of the 
major attractions Ina portrat, 


no attempt to pose hin 
to forget the camera and become so 
absorbed in your conversation that he 
even forgets himsei 


ply replace, the ii 
with a story or with absorbing eonver- 

the portrait 
a deeply in 


is placed relatively 
the subject, 


ight 
‘ows enst by the former, 
‘shoul stitl he 


p the shad- 
hese shadows 


Weighted Toy Clown Swings Precariously on Rail 


Popular Mechanics Jan. 195: 


A flick of the finger starts 
this funny clown swinging 
merrily back and forth on 
his uncertain perch. ‘To 
make the toy, cut th 
clown. from sheet metal 
according to the squared 
pattern and paint it in 
bright colors, ‘The base, 
which is a piece of ply- 
wood or sheet metal, sup- 
ports two dowel uprights 
fastened with serews 


driven from the underside 
metal or plywood 
be- 


crossbar. is attached 


for the Sheet-metal pivot 
member or, if the bar is of 
plywood, countersink two 
the pivot and drive 
the bottom of ea 

friction 


h dep 


Slot the pivot and the clown, as 


all carpe 


we Ri" x 
LEAD WEIGHT 


sho: 
slot al 


depressions for 
tack m 
ion to reduce 
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IF the Tight is coming from two equat 
sources, each illuminating a side of the 
‘model's face, and if the secondary source 
Is twice as far from the model as the 
first, then the light falling on the 
model's face from the secondary light 
is not one half as intense as that from 
but has only one quarter the 

‘This {net should be relied 
upon in determining the range of con 
trast you wish from highlight to shad- 
ow. (Negative development also controls 
contrast but will be overlooked, since 
only lighting is being discussed.) 

1 of the lights should be 
somewhat ag follows: ‘The dominant 
ight, for normal effects, should prefer- 
ably come from above. ‘The well-estab= 
lished 45-deg. lighting is suitable for 
the beginner. ‘This calls for the first 

il nearer light to be about 45 deg, to 
fone side and 45 deg. above the model's 
hyead and, of course, in front of model. 
The second light is placed, for n start, 
about twice ax far from the model as 
the dominant light, and about eamera 
evel, It is on the ‘side of the camera 
(and model) opposite the dominant 
Light, ‘This second Tight is now In a good 
position, being lower than the first, to 
throw some light into the shadows east 
‘on Ube face by the various features, 


intensity. 


r them together. ‘Then, 


ad weight and squeeze it tightly 
over the end of the clown’s leg. 
Rudolph G. Kopp, Milwaukee, Wis. 
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High pequen ey Current 


By KENDALL FORD 
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‘throu the body. The proper separation sil 
leper upon the sped of the rotary part nf 
the gap. TU may usally: he detersined. by 
the sound of the 


Ieeely aro 


ark, When a pure mnosial note ie given 
fH by the discharge across the yoy the a 
Justinent) may be considered correct, Tk 
asim separation etiveen the gap _ele 
ments lon not in amy ense exceed 1) 16 in 
When operating. hih-frequeney. apysarat 
for the fal tine, especatiy hu brow sy 
tight the experimenter is apt to hes 
in! disappointed with the results. One 
the strangest sparks wil be visible fn be 
High nnd the beantifal bresh diseense, wll 
inp completely ina, Some views if spertnculee 


ihixht displays are shown. OF partied. io 
terest inthe fll hilo. produced by the re 
Valvlig wire described tm the Blay’ issue 

TE small brane of a shribs or tree i 


fastened to the discharge voit -of the coi, i 

Will silt-minl collapme almost” ioymediately 

nftee the current ie true on. TE th 

tliatge Ie continned, the branch wilh 

Fnto flames ‘within a few seconds, Ia de 

wells i is paced ayia th 
‘dite 


At ish 
the spectacle appear 
Hike" Inmainous, tre 
slowly taking sha 
Hetore the spectator 

stunt that never 
fails ‘To mgstify 
Hayman is the: tight 
ing of lamp with 
the “cmtent Mowing 
Uhrout the fan i 
tothe. body. rhs 
tiny be performed by 
Fret lamp with 
attached sites and 
socket between the experimenter and the 
Gieeharge srk, or by: placing. Uhe Jam be 
tween two persons, one of shim is takin 
tite diselange: through metal tod 

‘Aneonseos ube sil Hight uy windy if 
hula wile several feel of the spark. Out 
Hines af figures and leters, Mt formed from 
ih the air witi steings ell glove with a 
strane lve Tight when the endl of the wite 
je connected to the scare sl 

Rother interesting. esperiment may be 
performed by Ielting.a tort with thes) 
he tore anny be shaped from 
wood, one end of which fs hollowed ut to 
iol the buenig material, A age wite should 
extend from the hollowed cal to. the part 
Ghats held inthe hans, 1€ the towed end 
te iled sith eotton waste ce Bits of cloth 


be spark, it sill iname- 
Siately rst inte. sz 


Frequency ‘eat 
wal ncaa 


mowed from. the 


will fiz bili 


1 note. the varie 


tnnees at whieh it eto fight the 
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lamp. In this experiment all connections te= 

inthe same as wlien ising the apparatus for 
2 high-frequency ‘demonstration, except. Uhl 
the tovo Teas that formerly went to the pti 
mary of the high-frequency coil are connected 
to the ends of the stationary. col, 

Ny" altaching (wo hare wires to the ter 
minal poets of the higivvoltage (ransformet, 
the novel effect of «Jacob's likler may’ be 
Iiredced, “The wites are. arranged so, Uat 
they come authin #4 in, of each other at one: 
point, then slant upward and away’ from exch 
Diller’ alan angle of abouts deg. toa 
Tail “of ‘about. 10 in, from the. point of 
closest separation, When current is apie 
to the primary of he transformer, an are sill 
foray aerors the points of Teas separation, 

‘sil (he climb upward til Hreaeles 
ean of several inches, where iL is extn 
fished, only tobe followed by & series of 
fares as dongs the current son. 

Althotigh the discharge fom a high-fre 
quency coil may: be taken with no ill ef 
fects, the spark shoul not he allowed to play 
om the bate skin, otherwise «painful hur 
fang result, TP the spark is taken through 
fetal od fekd in the hand, the possibility of 
inurns is eiminated, Caution soul bees 
freind when working around the high-voltage 
transformer circuit, of when performing es 
periments. requiting “the transformer alone, 


Continued from page 1903 


Groth in small, fou 
stem, whine edger a 


Kline reaction oa Ktmas. When ibald, either 


jis fem practice of common 
ay where large numbers 


‘Seeurrence ia South A 


I, and are inclosed fa areas 
ss enitrled hy Tow stone 
sly hoteled arta 


aging from $150 to $200 
round, eighty feathers wewally makiog. wp this 
. « 


SENSIBILITY OF IRIDICM, ETC. 


sates that hen 
‘Salotions of irda, pls 

Sis in nitro-moriaie. acid 
felations vith metalic me 


Tility is 00 great that i a paper be impreg- 
hated with sich a solution ahi exposed 0 the 
jor of mercury, im however small n quat- 
it beenmee colored biaek, forming, ns 
ra actual indelitie ink, ‘From Bia expe 
iments the author infers that mercury evap~ 
trates with a velocity of 180 meters er second, 
Sid reaches toa height of 1700 meters, A prac 
tical est of these experiments of Professor Mt= 
fet ahiows that by means of iva paper 40 
Prepared; the prevenee of mereury ent be ai: 
Ecrtaned inthe atmosphere of all ‘woskbhops 
Snore this metal is employed, expecially tn Toa 
ing-plass mamfactorie, Ht so toss that the 
clothes, hair, et, of a workinan who has spent 
fa hoo i sch exshmen become entre 
iy impregnated with moteurs, and that ie i only 
Recewary to bring hie hail near paper prepared 
‘rth ie i vd to have it hnstanty out 
Tined in black,” Te fe not at all Smpossibe, ae= 


cording to Professor Dumas, that this discovery 
nay he the initiation of a methort by which the 
eyrodwction of objects fo natueo and ate may 


bbe accompisied in a degroe of perfection ft 
excooling. any thing known at prosent, both in 
port. of rity Wad economy not cating 
Photography. Spocimons actualy extibited 10 
tie Acidemy of Selences in the new art of mor- 
fcuto-tsry are ery enconenging in their promise, 


FONG! IN POTAMLE WATE! 

Profesor Frankland Ine Ietely been renewing 
the experiments of De, Hefsch in regard the 
{evelopment of fang in drivkiogwater, in the 
‘come of which I found that. when sogar fs 
Iniled to. waters cont 
Fermentation ensues, witha ic growth of fang 
Meeting some unespeeted exceptions, howerer, 
in the course’ of his hnvestigatin, to he res 
dented above, he Snstited 4 series of experi. 
nents, and fay dedgeod the following general 
results according to the Chemical News 

1. Dotable waters mised with sewage, wine, 
sltvaen, and certain other tatters, of brongit 
Fino contact with animal eeateoa, sbseq tty 
fevelop fungosd growls when small quantities 
fof supar ate dissolved ia Huom, and the} are ex- 
posed to a summer atmosphere 

2. The germs of these organisme are present 


Continued on page 1915 


TH 


URVIVOR Vol. 5 


1908 ‘THE SURVIVOR Vol. 5 
POPULAR SCIENCE MONTHLY 


Sensitive Klectric Kye MARC 193 
Made from a Copper Disk 


Magical little device will operate a 


photographic exposure meter or automatic 


garage-door openers. + 


rooms, turn on lights, and do many stunts 


Wieser 


ery of a new type photocell or the so 
called “electric eye,” Tt was Found that 
Tight falling on a disk of copper covered 
wilh cuprous oxide was converted direct 
ly Into an eleetiie current 

After a great many experiments the ne 
electronic dy disk 
tuntil i is nog 
Tight in tests 
photographic exposure meters that tv 
Hion automatically, and for var 
ing operations in’ manufacturing 
One Inventor even went so far a 
nect a sufficient number of the 
supply enough posser ta r 
rie, motar for demonstrat 

The electronic. cell requis 
current for gperation and 
liquids to spill or glass. bull 
One of the cells ean be housed in a easin 
the size of a pocket watch, and carried 
easily 

The manufactured cells of this type will 
give a current of over S milliamperes in 
daylight, ‘The efficiency of » homemade 
cell depends on Ue care. with whieh it is 
constructed, bul is sufficient to operate a 
sensitive relay. It ean be used for turing, 
fon the Tights ia oom when it becomes 
dark outside, opening ga worst 
ing bells when a beam of light is inter 
pled and other practical application: 
For measuring light it i ted di 
teelly to a sensitive ich as a di 
fecteurrent milliammeter or anicram 


meter, and a special dak 
iS ealibrated! for the pr 

Z For making the disks, 

you val need pre sheet 

topper, 1/32 ine thick 

Tie sticngth of the cr 

re dees om the 2 

the: tisk lysteated hss 
igmneter of 24 in, I 

aller sizes can be used 

Salistnctorly. Leave ap om th 

tint ican he grasped with pers (Vi 1) 
Dip the disk tn water, Most Ht with nite 

edt mt the surface is bsolutely clean 


It will guard 


By Kenn 
Murray 


"Phe" thin 


then rinse in water and dry with a clean 
cloth. TU is important that the disk be 
tly 


(copper) oxide is formed on 


the disk by subjecting 
it toa red heat for sev 


lg. 2A apical of 
silverplated wire may 
tected eneeonsectieg 
rrid'on the red oxide 


itabout so that all parts copper underneath, the disk must be 
will heated, cleaned and reheated, otherwise iL would 
na 2 cold short-circuit the finished cell and a cur 
Inclal surface (such as Fent would not be produced Usually the 
wheavy ciel sae table) €xUeeme edge of the disk will lack the red 
wll be covered oxide coating, so the coat of silver or the 

wire grid, which is to be applied next, is 


ith_a thin layer of black cupric oxide 


hich will loosen itself fram the surface Not allowed to reach the edge 
Neth} and can be sexdily Held in the Tight, the cell will now gen 
wae rate a current between the oxide and the 


Tomwve theTayer COPPEE, the Ialter being positive and the 
he photwactive oxide fegative, So that the current. may 
cuprous finely under De usable, connections must be made. The 
the black oxic Mf the red oxide be back of the disk can be cleaned with 
ched or sworn through to the emery paper for one connection, To lower 
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ia until it is 
hily cloudy; if too 
used, it will 
drop of 

nation and 


f silver 
and when gently pat 
ald have a sl 

fh the red. oxide 
tly showing 

h. Contact is 

0 this surface 

ith a metal ring. (si 
plated copper, or 
‘of slightly less 
than the disk, 


wil the contact 
ell is housed in 
turned 

as she 


the resistance on the face sick 
the surface of the oxide must 
covered over with a grid, which can be a 
Coil of silver-plated wire or & contin 
pure silver 


AHIE wire erie is lees efficient, but 
jee to apply. Use 30-eauige wire, form 
ing iL into a spiral to cover the oxide (Fi 
2) and holding iin tight contact by mean 


of a cover glass. Allow one end lo pr 
ect from uiner the glass for making a 
fannection, but see that it dacs nt tec 
brave copper, A. good! way to make th 
fi is lo wind the wire on & wood «om 


as shown in Fig 

Coating the oxi 
cent filo of silver is a mor 
tration, Inut gives» 
tration! Tis done chemi 
a special silver ing solution ov 
allowing the silver to precipit 
rently washing and deving. Level 
‘when owing with die solution 
the latter will form a circular pool as in 
Fir. 4 

2 distilled! water 

Make up Len percent 
monia, caustic potash 
Tn 1 o7, water dissolve a crystal 
nitrate the size of a safety-match f 
and add diops of ammonia solution until 
i becomes almost clear after first turning 
brown, Adda drop of t 


potash solution, 
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In using the cell as a photometer, the 
sensitive meter and the electronic ‘disk 
are housed in the same container, as shown, 
in the drawing of the group of illustia- 
tions marked Fig, 6, ‘The half of the box 
holding the cell is tuened in steps, as in 
Fig. 5, in order that tive disk mi 

hack from a Tight opening of smaller 
ameter. ‘This is to limil the Tight enter 
ing the box so that only the light reflected 
from the scene to be photographed can af 
fect the cell. One of the illustrations shows 
hhow an opening is cut in the other half of 
the box for the meter scale; hold the box 
fon the saw table with the hands, and with 
the regular hold-down out of the way 
Both the front of the photometer and the 
meter side are shown in Fig. 6, 


SPECIALLY calibrated scale must be 
AA Muached over the regular meter seal 
11 can be accurately calirated from an 
outdoor scene requiring a known exposure 
such as 1/25 second at F/16, ‘Train the 
Cell side of the meter on such a scene, 
taking a pencil mark on the scale where 
the pointer tests and tnavking i "16." 
Thea take the meter indaors and tran i 
ama large sheet of white cardboard it 
inated sith a photoiood lamp in rele 
tor. Move the lamp nearer or farther away 
from the cardboard, unl the. reflected 
Hight causes the meter pointer to rest at 
the pencil mark, By folding the cardboatd 
Inhalt, half as much ight wll be reflected 
and the pointer will rest atthe next larger 
Hop position. By. sing twice a8 much 
Canboard, the next smaller stop position 
wil be iidicated. In this_way, pointer 
positions for each stop at 1/28 second cat 
Teadily he found anxl marked on the scale 
Stops for other speeds can be figured easily 
enough once the correct. stop fer 1/28 
second is know 


vices of the photometer, The dial ie 
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Popular Mechanics February 1958 


Party Game Tests Eye and Hand Coordination 


Introduce this interest 
ing device at your next 
party and let your guests 
chaliengé each other as to 
who has the better coor- 
dination between hands 
and eyes. A small metal 
eye must be guided over 
metal rod withow 
touching it, the eye being 
just twice the dian 
the rod. ‘The 
on the end of 
“wand” that is covered 
with rubber tubing to in- 
le it. A flexible wire 
is soldered to the end of 
the wand and run through 
a flashlight bulb, a dry 
cell and a switch to the 
horizontal rod over which 
the eye is passed. With 
this cireuit, the bulb will 
light whenever the eye 
contacts the rod, which is 
bolted to a bracket that is 
screwed to a plywood 
base. If a doorbell or 
buzzer is used instead of 
a bulb, three dry cells 
will be required instead 
of just one—E. R. Haan, 
Evanston, IL 
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How # Find the Srars “"™""" 


with a (GN bow How You Gan Vind the Important 


Spring and Summer Star Groups 


Bin Northern Hemisphere 


By GAYLORD 
JOUNSON 


iwortoor | | 
nue | Two Row 
srreinos— / 
/ 


vowel / 
28% a 
@ Manner of Making a Simple tiow5o ma 
your dkossbow 
Astronomical Instrument and iy 


Perpetual Map of the Sky 


nda haf ches trom 
youreyewhenyounselt 


Is Explained in Detail in 


This Article for Amateurs 


Ke 


afer a skyland at wil, and explain its 
Hits of interest o ters, Van can 


UGE of the principe star A gdance al the Lwo pictures of the um 


Iiellt shown makes it plain that the nine 
o'clock appearance of the northern sky 
season Lo seas 

vnnl voit will see that the 
= trough a quarter curt 
round the polestar in three months, Also 
you will see that the four main groups 

joined by twa 


. the other side, ‘This 
AW" group is Cassiopeta 

rossing the frst at right 

group at Uie 

ng he single 


ig the slats by name 
the reappearance of 
istic spring star groups as beartl 
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[ALT fo ts, imine 


BB Bain eater the Lion 
USear nan 


right star, Vers, ton group of five west 


‘af the pote! The five form the constellation 
‘Auriga. The brightest of them isa brilliant 
yellowashite sun named Capel 

These four, one for each season, ¢ 
stitute our key” groups, “Using. then as 


Irundimarks, we ean find all the sae groups 
it any Line of the year, for some one of 
then ie always in A good position from 


which to run Fines that will help tus find 
Ue other constellations of the season. 

Notice inthe illustrations that both the 
tipper and the W are eat by the third 
short white parallel ine, corning from 
the pole. Bach of the ‘spaces. between 
these short fines, extending along ou 
tumibeell's ribs from side to side, repre 
sents ten degrees. ‘The dipper and the W 
ie each therefore about thirty degrees 
from the pole. TU takes six mare divisions 
to reach the edge of the umbrella—ninety 
degrees in all from the pole of our minia- 
ture sky Lo its equator 

At this point you may ask, why ean't 
we make a measuring rule, marked off in 
degrees, hold it up toward the real sky 
fand this find all the other principal stars 
by theie distance in legrees froin the p 
and from each other? We can. ‘That is 
jst achat we are going to-do, but first we 
Inust know the length of a degree, 

Here is a simple rule that tells us ex- 
actly what we want Lo know: Any round 
object held at lifty-seven times its own 
diameter from the eye, avcupies an angle 
fof one degree, Vout can use a button, a 
coin, or a dinner plate, 

Take a copper cent and_mieasure its 
diameter, ICis exactly three-fourths of an 
inch, How far must it he held fron the 


1912 


9pm. Aus. Ist. 


eye to occupy le of ome degree? 
Obviously, fifty-seven times (Iree-fourths 
for forty-tivo aml three 

To. et y measuring rod, 
hold a two-foot ruler at such a distance 
aye thal eae Wn divi 


ruiler’s crs will than twenty 
tight and one-half inches from the eye. 


To correct this error we must betwl the 
two-for into a bow and fasten it hy 
iis center to a stick thal is Grenty-cight 


half ng, Thon we shall he 
able to meas it one-half inch 
Alegrees in any: direction on the citrving 
how! of the sky. With it, you can find the 
angular re between any tio stars, 
just asa th his sextant 
To use your inst rest the bot 
tom end of the stick upon ihe cheek 
Suclow your eye; flare’ ona eal of fla 
ler on one of the stars, sand read 0 
the point where the other star touches 
the miler. ‘The the illustestion 
is using h 
hier of 
the dipper 
he pair of star 
the end of the 
the dipper, the 
shout 
of the ruler. Th 
two half-inch 
curved how ruler 
Tn makin 


anu one 
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a Je degrees along this tine 
your will fd Ala 


tend the tive 
ing the "Gua on 
bye "At tortyfve 
Segre farter slong you Gnd Benet 


17° find Suave of Pegasus, ex. 

Xend line trom dippers polars 
to the polestar, "AU sinty ‘egeeen 
Beyond the pote you fil four bright 
las and acl aide ts the Sauae 


ordinary hardware store yardstick and. 
half-inch dowel rod, Inv oriler 10 see the 
divisions, when the bow tuler is held upp 
against the sky, 1 notched its. edge at 
vo and one-hall ich intervals, TfL want 
a more precise measurement, [ture on a 
Hlashight ann! note the exact half-inelt di 
vision where the star touches the edge 

AL nine p.m, about the fitst af May 
the dipper is above the pole with Vet 
almost straight cast of it, About the first 
Of August, at the sime hour, the dipper 
hhangs down at the Teft of the pote, with 

above il 
lay, June, and July, Vega ant 
the dipper are’ excellent Ginger posts. for 
finding all the other principal stars of the 
summer sky. Now with the aid of 
‘our crossbow you are ready to go oul 
an itd &feay stars, 

Tf you read over the series of six para 
graphs, lettered A, B,C, ete,, and look 
ut the dotted fines’ leiered to correspond 
ity the other illustrations, you will know 
texaetl’ how to use youre bow rider in fn 
ing cael star. Then, if you have chalked 
upon your tiubrells the necessary lettered 
viul niimbered Tines, yet can take it out 
rid use it as a memorandums of directions, 
raw) distances, (0 he consulted with the 
vid of your thishlight 

1. is easy. to make a two-faced star 
chart that sill show on one side the con- 

Tiations in view in the Northern Hemi= 
spliere of the sky at a certain hour in the 

sind on the other side the groups 
samme time south of the 


to be seen at th 

sky's eqqitor. 
To do. this, Lake a piece of heavy can 

hoard thisteen inches square, Cut from its 
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I 
from this magazine to an office that n 
pholosiat prints and have both plans en= 
langed to (en-inch eireles for about a dole 
at, (See note on oppesite pase.) 

‘When your Ove circular plans are en: 
Fargedd uie then firmly: te the Ose sides 
Of the ten-ineh disk. Make stire that the 
Inonth names aad tlie emrvespencling Hes 
e. When lye disk is ean 
the hole Front which it ‘i 
twas Cul. Sandpaper the elses south pote of the 

Brom strong cardboard make the to y. Opposite « : 
sqntre masks shown inthe snvall draw 
ings and glue them to the square fra 
‘of cardboard from which vou ¢ 
Will the curved sides of the mask 6 
ings toward the top, Glue the mask ¥ 
has the lager opening aver the face 
the isk on whielt the, big dipper ant 
northern polar stars appear. ‘The parts 
nay: als, he fastened together with lips 
br Tivels or by: binuling their exiges with, 
radhesive tape, Cut recesses. at the top of 
the masks, ss shown in the small drawings, 
s0 that the time of mionth will be visible 
‘on the disk containing the star charts; also 
fut openings at the sides of the masks avd 
in center frame so you eam turn the dia 

The Iwo masks now bold the disk in 
place, yet allow it to revolve freely, As it 
Thame, the fourth elreles. Front the north, 
and south poles. shoukl just touch the 
horizon lines, "This applies to all places 
near the kuitude of New York City, that 
is forly: degrees, north, in making the 
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of Orion, whichis atmoit ef 
fealy onthe equstor of the 
3 would then pass over Out 
tenis during wine hight 
Now that you have Tenned 
to Rnove some of the sky aun 
ty shi, you ate ready 
el your fra thls fron 
seeding thrugh manly 
flies of moderate power som 
Of thelr princial porno 
ste The text atic 
sie oa thts ot 
wie aunt ow math 


‘The great Galileo proved his 
theories aid revolutionized the 
accepted ideas of the amiverse 
‘with Uhe aid of «rude telescope 
was no ‘more powerttl 
is one tube of a modern 
‘opera glass, As I have said in 
earlier articles, elaborate equip. 
invent is by no means essentiat 
to understanding and enjoying 
the grandeur of the heavens, 
nature's greatest show, Ine 
dleed, important discoveries in 
astronomy have een made 
with just the kind of simple 
equipment T have deseribed 
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Amusing and Educating Spelling Game 
Provides Hours of Worthwhile Fun 


cur orenanes 
FOR LETTERS. 
TO APPEAR 


CARDROARD RINGS 
WIT AUPHABEL 


CARDBOARD S1RIFS 
STAPLED TOGETHER 
BETWEEN RINGS 


Whether amusing him- 
self alone or playing 
with other children, the 
ster of school age 
have hours of edu- 
cational fun with this 
unusual spelling game. 
When the rings are ro- 
tated in the frame, letters 
of the alphabet printed 
on the rings appear in 
the windows cut in one 
of the cross members. 
‘The rings are cut from 
heavy cardboard and the 
ivame, also of cardboard, 
consisis of front and back 
strips stapled together in 
the form of a eross. ‘The 
rings are held in place 
nd_spaced to align with 
the windows by inserting 
staples between them 
through the arms of the 
frame.—Opie Read, Jr, 
Chicago. 
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tog ise wih the pres yhmperie by Kurt Saxon ¥ 
mninsieh if hee fon peepee do. When a person embarks on a course of action, whether it be a profession, 
dee thew hobby, belief, or whatever, a label is needed. Some people don't like labels 
i ___ but they are necessary for advertising and identification. 
EXPERIMENTS \ 7TH COMPRESSED GUS- The term "Survivalist” is fast becoming a household word. It is mentioned 


We Inve ahealy piven a note of some ye. €9n8tantly on television, in newspapers, magazines and radio. Although just 
makableesperimcitsly Mr Abel of Woslwieh, bout everyone has come across it, few really know what it means. The torm 
in regard to the etfere yrodieed by compressed evolved from the general phrase “back to the lander”. That was used mainly 


a come ee capt hall ("eset by ecologists and conservationists alarmed at the growing pollution affecting 
tioned syste applications the have te the quality of 
este of this new explosive agents The January 1970 issue of MOTHER EARTH NEWS printed a comment by Gary 


‘experiments fins lately been tna by the 


sgn is els bee uve ty the oft®"* Snyder on pollution. “The human race for the last century has allowed it's pro- 


wine eaad maticglcts the ccmarstvornat sf duction and dissemination of wastes, by-products and various chemical 
useotton wn gsnpoiler; eh it was found Substances 10 become excessive. Pollution is directly harming the eco-system. 
that wien to undo joule of ganjoner If js also ruining the environment in every direct way for humanity itself.” 
Wilber Reateen inches syume three eorere Wn the same issu 1g from CAVALIER, an article titled "How to Moke 
ted escaping to communes. "So the air is full of crud 


inches apart and sunk thtee fet the earth, a It Your Woy 
large up was made in the font stockave, while and the water tastes funny and the nine-to-five Is a drag. You're tired of the 


qh seca wae ut Tile aman wnt woul subway, dog crop in the streets, bumper-to-bumper traffic and plastic TV din- 
txtoa NFS. Maybe the communes — with all that fresh air, sunshine, love and home- 
Jin the same monner. and Gres, baked bread — are really into something.” 
yf aewonating two, I this co’ The communes didn't work out very well. There was an overall 
eae wet se eae through Get es likemindedness but the lack of discipline and practical skills doomed most 
hing i practicable for an attacking Such projects from the start. Also, too many who joined communes simply 
its too through, In another experiment foe wanted @ secure refuge where they could smoke their dope in peac 
ane or ree jevoah stare together, amd TN MOTHER EARTH NEWS hed a great impact on the Urban Dropout move- 
eencitcled successively by’ necklaces of disks of ment from the time of it’s first publication in January 1970. They made millions 
the compressed gon eattons "hese were ex- aware of the possibility of finding a more pleasant environment and creating a 


Innve sificed to prevent the 
tacking party. Highty pounts 
na require 

the explsia 


ode one after the ater, and the Heat ver® more secure and fultilling lifestyle. 

fine het lel tie site connertens ant Ihe early ‘70's Don Stevens, who sells books on self-sufficiency out of 
Ail fence the inportant-ayteations Washington state, populorized the term “retreater.” The term obviously in- 
‘of which the gun-cotton Is capabl dicated one who had prepared o retreat in the boondocks to go to when city 


living become intolerable. 
There Is nothing wrong with the term “retreater” when used in it’s proper 
context. But it is o buzz word to certain types. | just heard what might have 
been a joke about a general who had an auto accident because he ignored a 
tuts, oe anathM consiting 2°) "Yield” sign. “Yield” was a buzz word to him. 
hin “Thetncoftietinmer iyinaees, sue “Retreater”” was acceptable to pacifist drop-outs of the MOTHER EARTH 
{ino inconveniot on acu of the srest im. NEWS school of thought. But to the more aggressive person it had strong con- 
tei anda shelter en Dp iiekery cob diay 
iuivting the apotcaton l certainly didn’t like it, since my scenario of the near future calls for ag: 
{he ppose of gressive measures to protect mine from all comers. A poem says "I'll build my 
eter house by the side of the rac and watch the rest of the world go by.” That at- 
tude is fine for “rolveaters” but what happens when part of the world turns 
to loot that house by the side of the road? 
The pacifist drop-outs and other non-involved persons simply leave the 


ARSEIOUS ACID AND ALBEMES, 


‘The preservation 
Jing pnsposes fe ape 
Siew’ of the great se of this 


‘vent fermentation, patrefietinm, amt i ies with no fanfare. They don't feel the need for a label because their move: 
ser ee et Hao cea in nol ony form of protest. Alea, they dont seem aware that the beople they 
foisnci, nnd fs nee wiih stances ite The pacifist drop-outs and other non-involved persons simply leave the 


cities with no fanfare. They don't feel the need for a label because their move 
ORGANIC EFFECT OF prrERENTLY cononeD 1S Not any form of protest. Also, they don't seem aware that the people they 
haat simply don't care to live near may well be a danger to them in the future as 

Acct ing to M, Pouches, certin rags of marauders. 
Tight are particularly favorable to she develo Yntike the back-to-the-landers, the ecologists, the retreaters and such, sur- 
Ea eerie tenet im wolved pacifists. They are not necessarily eager to kill, 


while other rays are most favorable to the Vivalists are not non- 
fromth of misiuseapic forms of a vegetable either. They are simply aware that civilization is cracking up ond see the possi- 
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character. ‘Thus, white 
for the former result 
the red ray, then the violet, the bue, 
ly the green 

‘opment of vegetable organism 


and lastly the white ligh 
ing the development ot 


of differently colored Tight wpon 
informs us thae the general re 
iments sith this substance eorresp 
mentioned hy M, Pouchet. 


than those of the other infusions, while the tet 


teney to the formation of these filaments under 
the influence of yellow light was but feeble ex: 


Inbited, although Bacteria were very pleatifl 


UTILIZATION OF SCRATS OF TENSED 0%: 

‘The method of wsiliing seraps of tinned iron 
dovited hy Dr, Adolph Oy fs sai to aneer a 
‘xeon purpose, and tobe in sucess oper 
tog ating manta eaten 
ferayn ate placed in lange perforated copper ves 
fel and notated from thirty to forty minutes in 
Ail ontaning war bone nel wen 
tr dalved. "Ive copper vine then lie 
{tom the neld into n sere of mater, then io 
no of alba, snl agnin nto water when 
fexap wile found fee fom i, nnd nay be ent 
tort piling furnace 
jit lal may be staat fom the woion 
hy the addition of anlyhutie acid, andthe tin 
ring he obtained ithe metalic stne by im 
tering plter of tive in the Tiguids has 
fined, ie requrer only washing in water to be 
Foady for melting and easing lato Mocks. 

"Pe aati ff behind ator the separation 
ofthe tn contain chiefly ehlorde of sine ad 
Sron, is eid to he found ersieable in 
ing tinier by impregnation. 


DOUSITY OF THE PIG PROM ASIERY BY 
SERDEST DITES 

Ianyretsion te generally prosalent 1, the 
11 Stites at the conmenoe Mowe i 
a especial enemy of all kinds of expen, 
that itis capa of receding the bite ofthe rat 
Hesnake and oppetshead ‘without thes 
feseonal inconvenience or injury. Th 


Annis: feom Isr woul eeem to exist in oh 


gia bee wer in he 
‘eld remarks pon the find 

Toa forthe 

Ine has repeatele seen them 
tbscrved the pig to be bit 
‘again in the snout id abo 
terthing spel, and inno 
Mightost Fos to the aggressor 


CEAP SUnSTITCTE FoR DoCELE WINDOWS 
{ES suse ty Dr, Oem, 
rinee on the eare of each, elmpy 
Lind act of pes of glass, se ina inne tbe, 
ton single fash, and thos nelose a stentnm of dry 
binvabout 0.2604 ofan inch thick. "The excess 
tt ost, ifs said willbe more than covered hy 
the eetmomy of fae in winter, and 0°, in 
miner, atoem dhs protected wil remain sine 
Alogroes cooler than lien supplic 
‘sindons. The plan is elo 8 
Hovbeds, ets. A good hard. quality 
that docs not Decome dull hy decompostion, 
imust be selected, especially for a southern ex 
ber, since the interior faes can not be les 
Bis Te is necessary also not only that the glass 


itis said to be best 

after whiel comes 

‘and final- 

Gn the contrary, for the devel: 
ihe green rey 

best fited; next to this the blue and violet 


the red ray hinde 
ese organisms, An 
experiment of similar character his vecently 
been maile by Mr, Wake in regard to the effect 
aml he 

of his experi- 
ith those 
‘According’ to bis 
Statements, the fungoid filaments of the milky 
infusion exposed to the green light were larger 


1916 THE SURVIVOR Vol. 5 


ble need for desperate measures to come through with a whole skin. 
The social unrest of the '60's gave a great but delayed impetus to the Sur- 
vivalist movement. As discontent manifested in urban rioting, clashes bet- 
font rightists ond leftists, assassinations, etc., the government 


government and felt trapped and helpeless. As 
‘en were bussed to black neighborhoods, as their streets became in- 
creasingly dangerous and the quality lowered, they began wanting out. 

The weapons oriented magazines urged protest on all levels. They also 
detailed to their readers the goverment threats 2s wel os she overall urban 

lissolution. 

‘Some of 
drop out. But gun-oriented types were more | 
the stigma of “retreater.” | am not suggesting that anyone put off leaving 
because of the term. It is just that they took @ militant stand rather than 
retreat. 

In late 1975 when starting THE SURVIVOR, | coined the term “Survivalist” and 
used it in the first issue published in Jonucry of 1976. In THE SURVIVOR | have 
been urging decent people to abandon urban blight and take their loved ones 
to a safer environment. 

My term has been catching on ond now those offended by “retreoter” are 
quite satisfied to call themselves Survivolists and move out. It has turned out 
to be a word anyone can accept as a label if they want one. 

Even so, the media is generally down or urban dropouts so they have been 
ing Survivalists a bad name. As you know, the media is port and parcel of 
the Urban Establishment. It follows that anyone unwilling to stay in the cities 
and support the Establishment and it's hordes of dependents is some kind of 0 
kook. 

‘Awhile back, Boyd Matson, of the TODAY SHOW called with the idea of in- 
terviewing me. When he found | didn't wear a comoutlage jacket, a beret and 
carry a burp gun he backed off. 

‘Some time later | saw the segment he made to describe Survivalists. There 
was a flock of about a dozen turkeys wearing camouflage jackets and drilling 
with rifles in the Oregon woods. 

1 didn’t know them but I could tell they were urbon clerical types fantasizing 
playing soldier. They said they had a cache of food and weapons they would go 
to when the collapse came. In the event that they could get to their cache they 
would find that roughing it might be o little harder than they thought. Also, 
with such @ Mickey Mouse setup they would run out of supplies in no tim 
Then they would turn into the same kind of predators they claimed to be arm: 
ed ogainst 

Do not be surprised when you see Survivalists portrayed os idiots ond fear- 
crazed kooks. The sorriest was the Lou Grant segment titled “The 
Survivolists.” They had a nut in that show who, during a California flood, stole 
« roll of plastic at gunpoint. He had his kids armed and waving their weapons 
ot anyone who came around. He also used a phrase from one of my editorials, 
"Those who plan to survive deserve to survive.” 

So they had my material ond used it to make Survivalists look stupid and 
dangerous. They don't all do that but don't be disturbed when you see such 
depictions. 

‘Although everybody uses it today, | figure since | made it up | can also make 
up it's definition. | certoinly didn't mean it to be used to describe predators. 

‘My definition of a Survivalist is @ self-reliant person who trusts himself and 
his obilifies more than he trusts the Estoblishment. Insofar as the Establish 
ment is deteriorating, the Survivalist prepares to leave it. 

There are some who call themselves Urban Survivalists but ! consider that a 
contradiction in terms. To hole up in an apartment and expect to survive mobs 
Of starving rioters is silly. Imagine utilities cut off or blown up. Add police and 
National Guardsmen fighting urbon guerrillas, firemen letting whole blocks 
burn and all exits being cut off 
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should be perfecdy poliehed, and not he soiled 
patting iis, bu, since the af ielnsed ought 
tobe dry the glazing should be done when the 
nic ts inthe best condition in that vespert. Tee 
fexyatals, of course, never form on sock wine 
Sows 


AIMRCUSMION FoR THE FRET EN RAMLAFAY 
TRAV 

‘Avwiter in the Motieal Times ond Casrtte 
refretthe ftgu 0 the Ht peda ate 
Tiling ratheay fourney as duo. mainly to the 
treating motor of te for under th Tet, and 
Stee that hing salfevod‘conidoray rom 
thn ed oy sper 
of aici nsered co well hate he meee 
TTaveled without using one inthis wy, ad has 
found the effect to bea remarkable improvement 


ORPEN COLOR IN PICKLES. 
ts sail tht to impart an excellent green 
color to pickles they must he fest covered with 
Polling Dot salt-water, nd after m shore time the 
watersponted off and the pickles drained. ‘They 
re than to be placed in an enrthen pot snd cox 
rod with boiling sinegnr, the top ypat-on, am 
opt ata lukewarm temperate for 
the vinegae being: pened all every 
days hented to boiling, and red mgain uy 
the pickles, ‘This is to be continued satil he 
Colorist beautiful green. The vinegar wsed in 
{hie process is then to be poured off and replnced 
thy flash, nnd the ay closed tightly. ‘This meth 
fo of eoloring. is per althongh the 
este a8 Dright ® gre ‘of veedigels 


PHYSIOLOGICAL. ACTION OF ACONITE 


One of our readers, W 
worth, Pa, uses an ald biey 
A small 1-velt generator; hi 


Draced to the wall and the 


thon braced up so as to have the biel 
bout 3 in. ‘The 4 


clear the floor 


POPULAR MECHANICS. Jan., 1905 


J. Slattery, of Ems- 
“le for 


1917 THE SURVIVOR Vol. 5 


A real Survivalist would move out of the urban area to @ small town while 
there is still time. | can’t see how @ Survivolist could live in a city in the first 
place. 

So if you consider yourself a Survivolist and want to tell your unborn grand- 
children about it, get out of the city. Move to « small town and become part of 
the community 

When the worst is over you might have seen some turmoil ond even driven 
‘away some urban marauders. But you and yours will survive with dignity and 
with no regrets. That is what a real Survivalist is. 


jive ino the plssiow er frog similarly treated, fe was foun Wat fn 
tog we Among ter ex- one minute. and bal the arterial ireuation 
Tiiments, they injected ‘one-twentiech of» wns noch slackened and in thee minutes had 
Ihe shin ofthe back of «frog ened} the nerves didnot Toe thelr 

eras, through the cessation of 
hey di hot come in contac with the 


ompleey oe eerste 
Fie ip connected wigs eisclued 6y an 5 
nce camo, the hear ent rostriy, "tn inammalia the eet ofthe przon sho 
oer experiment ore ofthe og nas homes me riya se more ik 
Fl ok nonin ios 

wai eat as 
wee foun ar bell wt Rony fe. 
ee ace mre om preci cotencton 
Ste musty athongh Mee had prsered 


MIND IN LOWER ANDIALS. 
De, Lander Lindy, in an essay just published, 
which has excited some attention, takes the 


‘A dose 


they possess ce tame fc 
fener an Capa fx eda, nn ar abl 
{n't same Kinds of mental disoters. 


Continued on page 1919 


set 5 or 6 ft 
a sliding bt 
a screw, 

wining “L have one of these rigged up and It is 
1 OAR Just the thing for charging small storage 


istant. ‘Lo keep the belt tight 
ee ean be made and worked by, 


he front forks of the wheel ure securely tatteries, running small motor and for all 


mek forks are 
wheel 
prator is 


experimental purposes where light power Is 
required for a short time 


Running a 10-Volt Generator with « Bleycle 
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How to Build a Wind Vane with an Electric Indicator 
Popular Mechanics — 1915 


Quite often it is practically impos- 
sible to ascertain the direction of the 
wind by observing an ordinary wind 
vane on account of the necessity of lo- 
cating the vane at such a height that 
it may give a true indication. By 
means of the device shown in Fig. 2, 
the position of the vane may be deter- 
mined without actually looking at the 
vane itself and the indicating device 
may be located almost anywhere and 
independently of the position of the 
wind vane, c 

‘The principle upon which the device 
operates is that of the Wheatstone 
bridge. The position of the moving 
contact A, Fig. 1, is controlled by the 
wind vane, ‘This contact is inade to 
move over a specially constructed re~ 
sistance R, Fig. 2 A second movable 
contact, B, is controlled by the observer 
and moves over a second. resistance, 
identical with that over which the con- 
tact A moves, These two resistances 
are connected so as to form the two 
main branches of a Wheatstone bridge; 
the points A and B are connected to the 
current-detecting device, which may 
be a galvanometer or telephone re- 
ceiver, and current is supplied by a 
number of dry cells, 

In order to obtain a balance—that 
is, no current through the receiver—the 
points A and B must occupy corre 
Sponding positions on their respective 
resistances. If the two resistances 
‘over which the points A and B move 
are mounted in the same position with 
respect to the cardinal po 
compass, then the points 

ill always be in the same posi 
with respect to the cardinal, poi 
when a balance is obtained. ‘The ar- 
row head on the wind vane and the 
point A are made to occupy corre- 
sponding positions, and hence the po- 
sition of the point B, when no current 
asses through the receiver, ian in- 
ication of the direction in ‘which the 
wind vane is pointing. 

‘The principal parts in the construc- 
tion of the device are shown in the il- 
lustration, and the following descrip- 
tion of their construction may be of in- 
terest to those who contemplate build- 
ing the indicator. 


Procure two pieces of shin, hard 
rubber, 1% in, wide by 24 in. long. 
Clamp ‘these, side by side, between two 
boards and smooth down their edges 
and ends, and then file small slots in 
the edges with the edge of a three- 
comered file. These slots should all 
be equally spaced about 3 in. apart 
Have the pieces clamped together 


while filing the slots and mark one 
edge top and one end right so that 
the pieces may be mounted alike, Now 


gauge bare manganin wire. Fasten 
‘one end of this wire to one end of 
the pieces of rubber by winding it in 
and out through three or four small 
holes and then wind it around the 
piece, placing the various turns in the 
small slots that were filed in the edges, 
After completing the winding, fasten 
the end just as the starting end was 
attached. Wind the second piece of 
rubber in a similar manner and make 
sure to have the length of the free ends 
in each case the same. Obtain a eylin- 
der of some kind, about 8 in. in dianf- 
eter, warm the pieces of rubber by dip- 
ping them in hot water, bend them 
around the cylinder and allow them 
to cool. 

‘A containing case, similar to that 
shown in cross section in the upper 
portion of Fig. 2 should now be 
constructed from a good quality of 
tin or copper. The inside diameter of 
this case should be about 1 in, more 
than the outside diameter of the re- 
sistance ring R, and it should be about 
3 in, deep. ‘The top C may be made 
curved as shown in the illustration, 
and should be fastened to the case 
prop:r by a number of small machine 
screws. The base of this case may be 
made so that the whole device can be 
mounted on the top of a pole. 

Mount a piece of ¥%4-in. steel rod, 
about % in, fong, with a conical hole 
in one end, in the center of the bottom 
of the case as shown by M. A number 
of supports, similar to the one shown, 
should be made from some ¥%4-in. hard 
rubber and fastened to the sides of 
the case, to support the resistance ring. 
The dimensions of these supports 
should be such that the ends of the 
piece of rubber, forming the ring, are 
against each other when it is in place. 
‘The upper edge of the ring should be 
about 2 in. above the bottom of the 


‘ext, mount a piece of brass tube, 
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D, in the exact center of the top and 
perpendicular to it. A washer, E, may 
also be soldered to the top s0 ‘as to 

in holding the tube, Procure a 
piece of steel rod, F, that will fit in 
the tube D and turn ‘freely. Sharpen 
fone end of this rod and mount a brass 
wind vane on the other end. A small 
metal cup, G, may be soldered to a 
washer, H, and the whole mounted on 
the steel rod F in an inverted position 
as shown, which will prevent water 
from getting down inside the case 
along the rod. The cup G may be 
soldered directly to the rod. Make a 
small arm, J, of brass, and fasten a 
piece of light spring, K, to one side 
near the outer end, then mount 
the arm on the steel rod so that it is 
Parallel to the vane and its outer end 
points in the same direction as the ar- 
row on the vane, The free end of the 
light spring on the arm J should be 
broad enough to bridge the gap be- 
tween adjacent turns of wire on the 
resistance ring. Four bindings should 
then be mounted on the inside of the 
case and all insulated from it with the 
exception of number 1. Numbers 2 
and 3 are connected to the ends of the 
winding and number 4 is connected to 
number 3. 

‘A second outfit should now be con- 
structed, identical with the one just 
described except that it should have 
a flat top with a circular scale mounted 
fon it, and the arm L should be con- 
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trolled by a small handle in the center 
of the scale. The position of the con- 
tact B may be indicated on the scale 
by a slender pointer, attached to the 
handle controlling the arm L, 


1919 


Four leads of equal resistance should 
be used in connecting the two devices 
and the connections made as shown. 
An ordinary buzzer placed in the bat- 


tery circuit will produce an interrupted 
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current through the bridge circuit and 
2 balance will be obtained by adjust- 
ing the contact point B until a min- 
imum hum is heard in the telephone 
receiver. 


Continued from page 1917 
Among the recent alditions to tho wet 
amg, one of the munerons pus 
foabtie. TE fone oF five seops of This 
‘ein hath and 
sensation of great filles 


Iegntinwe etme, entecio 


HIYDROGROMATE OF CODFIA, BTC 
Few substances of the vegetable kingdom far 
so extensive a fehl for investigation 9s opt 

and we Seem even set to be far from having. 
determined il its siuiple constituents, to say 
othing of the combinations which these are exe 
pale of forming with one elass of bodies oF an- 
BSther,” In the eourse ofa elaborate inquty by 
Dr, Weighe upon the action of hydroctrie and 
hydrobromic acids upon eodeia and morphine, 
to of these opiiim botes, ie was ascertained 


Continued on page 1922 


sop. 


al 


Marble “Croquet” Is Interesting Indoor Game 


‘conniee 
PIECE 


Children and adults 
alike will enjoy this novel 
marble game, which 
be played on any flat s 
face such as a floor 
table top. ‘Ihe game is 
somewhat like croquet, 
the object being to shoot 
a marble through eight 
cardboard wickets, the 
winner being the one who 
accomplishes this in the least number of 
plays. ‘The w are pieces of cardboard 
hinged together with tape as indi 
Each wicket has a centralized hole at the 
Jower side, triangular pieces of cardboard 


Popular Mechanics Oct. 


ing used to keep the 
marbles from lodging in 
the corners where the 
wicket ged togeth- 
Each piece is set in ata slight angle 
is hinged to one of the wickets, a 
fitting into a slot in the opposite 
ket to lock the piece in place and 
help make the wicket assembly rigid. When 
not in use, the assembly folds flat for stor- 
age. Rules of the game are optional. One 
shot in turn is the prevailing rule, If an 
»pponent’s play causes your marble to pass 
through a hole, your position is advanced 
or penalized accordingly, and your next 
play is resumed from that point. 

R. L. Ralston, Jackson, Mich. 


and 


945 


THE SURVIVOR Vol. 5 


Bottles, Tubes, and Other Objects Fond in 


Every Household Can Be 


For Performing Many Faseivatine Experiments 


By Raymond B. Wa 


POPULAR SCIENCE MONTHLY 


| WISE had a chemical lboratory 
Tul Lean afford ity” more than 
senuld-he fame esperinenter fh 
Tokd-me, They shave. the popular 
idea that chemistry is necessarily an ex 
pensive hobby 

Teneedivt be, Naturally, ii sensible 
to enjoy the convenience of the five ey 
nent that supply houses can provide. Hf 
pial iave the mney 10 net or fle You 
ele surprised, however, i your pire 
is inited, to discover how’ mich of the 
le pc no eost from nkls and ens. Per 
haps it may nit be as pression 
ae soine (hal gout have seen, bol works 
fxd it, ater on, iC sou Roances aloe 
Siw to al mine font pees of wea 

ny hawt espe 
selections 

Your ovn hone will vie a variety of 
cibjects that ca readily he transfor 
into uselil Tabaratory accessories, Baltes 
They maybe ent ape, by: nthe 
seribed in previos sec of th 


neeembledd at 


Made into Apparatis 


PEBRUARY 


Byen unlike 
beh 

eater scale 
fanly 


w 


the 
Ue \ipoee fx 
waned. cat 


Chem istry 
from Odds 
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aa . 
Equipment 
79 
and Ends 


bnewmnatic 


ion chambers. Disearded or 


household cupboards 
bol to 
‘a pair of hol, 


aathed tes 


” the kind used for 


ful tubes for 


Doard, under Uhe metal cap; but do. not 
discard it, for many chemicals would at 
tack the bare metal, ‘Small-mouthed bot 
tes. are preferable for keeping liquids, 
Ordinary ‘corks may be used for bottles 

aining, substances that da not attack 
cork. Glass-stoppered bottles will he needed 
for ammonium hydioxide, iodine in ery 
{als or alcoholic solution, bleaching pov 
der, and the aei ‘oF soadiun hyerox 
Ide, canmot be kept in even a lass stay 

bottle, for the stopper will stick; 
Avrubber stopper should therefore be used 

a bottle may be fitted with a cork that 
has heen weighted and soaked in molten 
paratli, 

‘A raid on the kitchen and the family 
medicine chest will help fll your bottles 
with chemicals, if you can identity the 

res you find ‘there under their various 
‘The baking, sora on the kite 

ium bicarbonate, while sod 
ale can be recognized as washing 
sal sora, Epsom salts. provide 
ignesiun sulphate, Bleaching powder, 

Limes labeled ehloride of Time, eon! 
fains calcium bypochlatite, Lye supplies 
you with sodium hydroxide, aluny with po- 
tassin im sulphate, and sal arn 
monin ammonium ehloride. Table 
salt consists principally of sodium chlo. 

le. Vinegar, which contains acctie acid, 
in be guessed into service when a very 
tweak acid i needed for chemical experi 
ments, Precipitated chalk is.a form of cal 
ium carbonate, Familiar chemicals that 
travel under their right names include sul 
phur, charcoal, horie (or boracic) acid, 
arhon tetrachloride, and denatured ale 

Aumsonia water, or household anv 
a, is amnmoniun hydroxide; while the 
nminereial farm ix nol a pure one, He may 
ertheless Ie used successfully in many 
chemical experiments, 

TA very strong annd pure solution of am 
monium hydroxide, if needed, is easy to 
hake. When ammonia gas ‘is. bubbled 
trough water, i dissolves, combining with 
the water (o form ammonium hydroxide, 
Ammonia gas for this purpose may he gen= 
crated by heating an alkali and an ammon: 
jum salt in a flask with a small amount of 
ssater. Ondinary honschold lye, or sodium 
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hydroxide, will serve for the alli 
ammonium salt may be either sam 
sulplinte or ammoninin chloride 
readily obtainable and. very. inexpensive 
‘The ammonia generating Mask it shiels 
these substances are 
placed should be. fitted 
with 2 one-hole stopper A 
A glass. tube lends the 
as (oan ouilet under 
water ina natrow ves 
sel, such as an olive bot 
le. Keep the water cold, 
by standing ie bottle 
a) ean oF jar of waler 
and ice, as the form 
tion of fh strong solution 
would otherwise he iin 
peded by: the heat 
veloped as (Ihe ammonia 
tas dissolves in the liq 
Heat the flask, and you 
will observe that copious 
quantities of ammonia gos are prod 
Tubes coming. frone the outlet tbe disap 
pear in the water at the start, however, by 
tease The gas dissolves completely. “WM 
water in the bottle is well satuvateed sith 
the gas when a strong exdor af ann 
produced by bubbles escaping. fr 
Tiquid, At this point, you may ret 
bottle and substitute another of 
water, If more of the solution is desired 
Wouden blacks will serve asa rest for the 
bottles, and may be slipped ont when a 
bottle is to be changed 
Bither an arn 
uno hydroxide solution, 
prepared in this way 
‘or ordinary havsehold 
anno, tay be vse 
to demonstrate that 
ammonia gas will 
urn, Place whichever 
solution von choose 
inva Mask that is fitted 
with a one-hale stop 
per, and heat i eat 
ously, This releases 
the ammonia gas. Ha 
teas tube is plaredd in 
the cork, a lighted 
tnatel held at its wp 
per end will kindle the 


The 
That ly are 


! ‘ seed, 


fnta the substances of which it is eo 


nitrogen and hydrogen, gol the fatter barns 
"The solution used in this experiment 
ra eepeatally 


should be heated very gently 
ivhen household 
ammonia fs sed, as many 
rations ll foann or froth 
er turned very lowe ean 
Sou have no eassipphy al 
Nurkbeseh, ag ateotel funy wil 
infact an aetnd Lay fm 
svonind souce of Tent im an amate 
tory than i peneraly realized, While the 
inay type dornishes.incafficient eat fo 
inant chemical experiments, thie efect is easy 
to remedy. A. Gn cin, suably eat to serve 
fe a shickd, will prevent the Tose of heat ti 
the sartounding ar, Remore the top of the 
fan, or cut aay the central portion to sith 
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chimicn, 


reer 


22 GUAGE Tur 
Br10 12" Lone, 
Yyrro 11d. 


‘AND STOPPER, 


in bet am in 
Dincedure. sive 
tebe ott 

inthe si 


the latter moistening them and hanging then inthe 
the mouth of the test tube, Seraps of colored 
‘on, at cut deep notches — cloth and paper are turned white, and. the 

iam, When dyed red. portion of a aafety-mately bos is 


Tie hing & pea eee ee The en babs a eee of Ht habe bem 10 
Beoncatentcl ‘nit, 'Seareal ac chape aid inn on the edge ofthe tube 
Bisee of aabetos payer, wrame'areus! the for ths to Ado 

tet ghee tea nee ne =I 

pe ace arora Un Abn ea 69 sop A Nee 
Nectar (ee 


8 for_prepating smmontiom 
ite. Gne generated iw tbe ase 
olved in ‘water In the bette 


Theat the 
a eal 


tat 
that the 


Chlorine wae. peodnced en inte of 
Jnaveh ese and acids de evade to Bleach weed 


of silver nitrate, held in the mouth of the 
fest tube on a ghis tod of piece of tubing, 
turns white; the clilerine, reneting. with the 
iver nitrate, produces 4 ipitate of 
Siver clove. Bighlly polished brass oF cop 


Tittte a 
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per is quickly tarnished, anil becomrs coated 
‘vith a green chloride of capper if Ht is espmcee 
to the chlorine vapor for seereal miette 
‘A-stock way of of making hystecen 8 
Losallow dilute sulplutric or hysoclorie acid 
Act upon rine, Sulpintie acid ad ie wll 


always produce livdtogen, however, 
ou can easily demonstrate 


N 


1X two volumes of strong spur seid 
‘will one part of water, Tee enetal to 


pour the acid foto the router; i instem, water 
fs poured inta stron spire ci, the heat 
pproduceit by’ the lively: interaction ie apt 
turn the fist few drape of water to steam 


and spater the powerful cit pon thin 
in'the vicinity. Muace the neid-water mista 
ina flask, nd soone pieces of zine metal, ard 
Pat coo the fs et 

eval denps af Fea acetate solution avid Ii 
atthe mouth of the Mask it wil tun bow 


Chemical 


eas a of chemical 
Imagie ean be performed willy zine in 
4 finely powdered form, which may | 
purchased from dealers. in ehenicals 
‘ine dust.” 

A camposition that takes tive sy 
ously may be made by mising the metallic 
[powder with sodium hysdroside solution 
form a paste, ‘The exaet strengt le of the 
Tast-named ingredient does not matter a 
reat deal, [uit a fenpercent solution thal 
i sure to be satisfactory ean be made by 
issolving about Ten grams (tayo teas 
fuls) of sodtiam hydroxide oF lye in nin 
To ninely-five eubie centimeters. of 9 
Can ordinary drinking glass hold: 

1 cubic centimeters) 
alkali paste hetsveen sh 
ent paper (0 remove 


Wack, 


sdeoen 


ct lepers 
of the acid 


tr 
‘il 


The same applies 
weed 
rats that you may 


n dioxide, hy 


it is desirable 
that they sho ed of 
the water vapor that t iain 39.8 
result of ordinary Taboe 

mn. ‘This maybe done By passing 
Throwelt a glass tube of half-inch 
Aliameters filled with Sf deskceated 


hywloxide 
itead i out 
fone fourth of a 


Within one or 
will s 

Ty cateh fire 
clouds of 


arr 
Write some a 
mall square of paper, 1 ai 

Jean pen. and i 

at a cobalt chet 

ieal—cobalt chloride dis. 
solved in water, for instance 

jnk. When the weiting 
ic thy, it will be invisible 
Now jirepare a layer of al 
kalicdampened zine dust 
as Vefore, and lay upon it Qvdtiaary ak 
the paper with the invisible Bensen 
message. ‘The heat fro 
freshly prepared | J Inings 


the hidden set 
The explanation. of the 

paste's mysteriags behavior is 
threefold, The alkali first di 
salves the zine oxide 

that is always present in zinc 

dust. The ine itself also re 


kali, as well as 
of the air 
Sree oh 


acts with the 


actions liberates heat, abd 
their combined effect ‘raises 
the t the paste 
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(anhydrous) calcium ebloride, which acts as 
Uchyadrating azent. ‘To construct the dying 
she, incerta wad of absorbent cotton, Hot 100 
Gahtiy packed, atone end of the tubin 
oce this end with a one-hole stopper ea 
five place tube, to ehich rubber tubing Tea 
ing from other” apparats ‘attached 
The anyhydrous calcium chloride may now 
te ponred in from the open end of the dry 
ig tube until it is nearly Billed.” A second 
ward of cotton is inserted at this endl to keep 
the contents in place, and another one-hole 
Slopper ‘sith a glass tube completes the as 
Eembly of the essential parts. A useful ae 
tian, however, Is 4 pair of squate “bumpers 
cit from sponge rubber about ane jel thick, 
When Iiotes are cat in the “hampers” and they 
are slipped over the tbe, one near each en 
they protect it from breaking and leap i Fron 
roll Lon the top of your chemical 
workbench, 


LAGIC with Zine 


2"vivia, spectacular fash of light 


until the zine metal actually takes fixe and 
Huns at the expense af the oxygen ia 
sir. ‘The paste shoukl be spread on a su 
face that will not conduct heat rapidly 
Another way you ean make gine buen is to 
lake a pinch of zine dust inthe palm of your 
hhand, oF place it ina small tube, and blow 
it into a fame. Its rapid combustion pro: 
duces a vivid flash of light, Ordinary zine 
stearate powder, found in many household 
medicine ehests, can he used instend, In 
this cise, the "sound accompanying the 
flash, 4 harnless “woof,” miakes the dem 
constration still more impressive, 


Continued from page 1919 
that the salts thas formed produced a vory 
calla pliysiologial ation spon anim et 
mouth this application to adult ents develo 
ina very few minutes a condition of gent ex 
chtement, almost amounting to delivium, and 
companied by copious flow of saliva and. a 
freat dilatation of the pupils. This appeared to 
Fe due, in part, to increased sensitvencss to 
noise and partly to an impulse to resk around, 


When the same teste 
though there were th 
aced, the stage of 


elects pro- 
‘which in adalts 


ements. Rabbits, on 
be affected but hit, 
not observed in any 


ORIGEN A NENW MEATING 

"APPARATUS. 

Tn a heating apparatus Intely exhibited at the 
Joterastional Extitition in London, and called 
ic Catongen by Mz. George, is taventor, tho 
fondo Mecheni's Sdagosine finde what i con- 
Sites to he a now prinetple in eating and ven 
tiation, of very great merit. "This arrangement 
Glaime bot only fo economize the eombustion of 


Continued on page 1925 
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What's lt Made OfP eer 


HOW ‘TO ANALYZE HOUSEHOLD PRODUGTS LN YOUR OWN LABORATORY 


Identiti with the nie! of a magnify 
neti for #1488, after the tube has cooled and t 
ie three own drops of distilled sulphur have 
Sulphuric acid turned yellow, as otherwise the sulphur 
flume of 100 cubic may be mistaken for the seaelet bismuth 
ielass contains iodide, ‘To testa liquid preparation. for 
Disinath, heat it in an evaporating dish 
tuntil nothing but solid material remains, 
anid proceed as before 
Many tooth powders contain sodium 
perborate, which releases oxygen gas when 
eis moistened, One way to detect it 


By 
Raymonp B.\WAiLes 


FPTAUSTING bschotd yretacts t 
| fern a fascinating and pectial 


dliversion for am antes 


within the natural 
laboratory, sill vi 
‘of lintonniation aby 


eh prepara on to test the tooth powder for 


nmntoni oll boron, an element present 
matin oaceo, al a vay of ath in. the perborate compound, 
Then your preset Htihe of which has the characteristic 
hold ammonia, you actually ate goting of turning a flame greet 
salution of ammonia gas in water. My Place some of the tooth 


powder ina test tube that has 
aside arm as shown in one of 
the photographs. Add enough 
strong sulphuric acid to cove 
he porseler, and then an equ 
mount of” grain of rubb 


suinnably 
hind 
by 
ail 
Place exact 
Invnals of aan 


snarself which is U 
ating” them sith dill 


icohol, Connect the side 
fof the test Cube, instead of 


shoul len cubic. centimeters, ar thres the regular gas supply, to the 
Leaspounfals, will daa each yas inlet of a Bunsen burner 
ne and heat the contents of the 


fest lube a drop or fee oF me 
indicator, “Then suv a 
dlrop by drap, to the test thes 
until the color 0} sation changes 
fiom orange lo Note the quantity 
of acid used, Repeat the test with Uy 
tontents of Ue other tube, “The anamonia 
that remlires the most acid to elfect th 
thange is the stronger. 1 you add th 
acid from a grachtated tube or Inreth 


fest tube. You ill fin 
you can Tight the ga 


al the top of 
the resulting flame will he 
colored green through the for 
ns wile ow aaatyee the mation of a compound known 

x ‘as cing] borate ester, if the tooth powder 
can best be contains sodium perborate, 


THE SURVIVOR Vol. 5 


Oxygen released 
this type comes from th 
‘of the hydrogen peroxide that is. form 
Through the interaction of sedi p 
ate and water. This provides. 
Test for the tooth power. Hf byd 
peroide is formed when it is moisten 
IU must contain the perborate camped 
You can test for. hydrogen  peroxil 
with an easily prepared solution made by 
issolving five grams. (about x teaspoon: 


ful) of anmmoninan syoybakat Is in 
filly cubic centimeters of water and (en 
ulin filly. cubie- centimeters af strony 
sulphuric aeid, Several dr this 
nent, aukled to. a sellin neat Dy 


stirring some af the tooth pay ‘i 
Tittle water, will show up any. hydrenen 
peroxide, by turning Ue Tiqhid vel 
Vou can ivake sire sour 


Test tube enitaining several ehops oF ee 
ne 

A variation wf the preparation just + 

ribed also ean he used t0 test for th 


oxide. Ad teaspoonful af a ten 
Percent annem mola stution 
the liquid unvler test, Follewsed wl 


agin yellow « ” 
peraxide is present 

Adil a few arops of sall water to 2 se 
Linn of silver nitrate, and you asill abser 
A precipitate of silver ebloridte, ‘The shit 
precipitate will turn gray at i 
When esposed tothe tight. Sivilarly, if 
you Al drops of a solu 
ilu chloride, of table salt ii 
tontained in the brown it 
nished with many hair 1 
fn, hile precipitate wl f : 


terayish-bhack. when exposed 
inudicatinyg that the amber hi wt 
1 soluble. silver salt. mst hair 
this salt i 

A pvsiler 
he inst ction 


oa Tell, 
ith 


Handy Kit for Chemical Reagents 


PPO MOLD the sma 
‘quantities of reagent 

used i 

Tike these, you ean make 
1 neal aid professional 
Fooking Tittle kit, 0! 

fain a munher of snvall 
bottles of uniform. si 

and it them willy medi 
Cine "droppers, passed 
Through holes in the stop 
pers. IP the mouth of 
teach butte is shall, you 
fan simply’ sl 

inch engl of + 
ye over the me 
re ane use the d 
per itself as the cork, A small wpoden 
box of convenient di peat 
the bottles iw order. Vour kit moy in 
clude “indicators” and ather solutions 
that you frequently use alyout th 
lahoratory, stich as anethy oram 
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Sas Saath 


attempting to dry il. LE mercy is pres 
tnt, the foil soon will emit crackling 
anil «fully white growth of alu 

tina will appear upon dts suriace 
\'mnndification of this test may’ be per 
formed by heating together for a quarter 


of ay hour A onesgram sample of the 
reckle cream, a strip of aluminum fo) 
1 third of a teaspoonful each of five-pe 


ydroside solution 
five-perceot sodium thiostlp 
i. In this ease, mereury is present 
ferowth of white. alumina appears. 
after the metal foil has been washed will, 
Hlcaol or acctone 

Tobacco sivoke, blown through a hand= 
sorchief, produces a brown stain—not of 
ficotine, as many. suppose, bul of vere= 
fable tar distilled from the burning shreds, 
Extracting and testing for the nicotine it 
self is one of a number of interesting ex- 
periments you can perform with chee 
arettes, cigars, 
Sind cizarette paper in your ovn laboratory 
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otine is 9 eolorless liq, What a 
when he speaks of the “nico 
Tnbacea, however, is nicotine citrate 
“These are nicotine. sale 

ef 


tine i 
fo nicotine mslate 
ff citzie ane malic acids, the 


ts in lemon juice and iy age jie 
Calige salt ike: nicotine eiteate By the 
Dhsia ame of “wicotine™ shoul tot gone 


fain When we speak of the patasiunn that 
infants need inthe svi far their paper eroreth, 
for exam, of course we mean some salt of 
the ‘metal, Sue as. polacsiim eartonate wr 
Dalasi’ siete, ad twit the metal tlh 
WT the round ctoalty tid contain metalic 
iota, which reacts with water twp 

Hluce fire, what a pictueesqite aud tertifyine 
pice the’ eneth would he-eaeh time i rained 


FPO TEST for the icotine in tobacco, 
Deak up several cigarettes or Iralf a cient 
inva fall jar, beaker, or glass vac al ac se 
ral Mud ounces of a. salution of sino 
Hivioside (lye. water) to the 
Inkl alo at absorbent catton, 
slong hydrochloric ari, just 
Fens of the vessel, Vint will sor 
laud of sie” foe sonnel fhe cotton 
"The chemistry of the process is simple. "The 


ares, Ns 
wet ith 


ukall of Ive water releases the nienline from 
iis combination with trie ne malic cle att 
forms tree niente, As this: Hil is hip hte 
volatile, some if Tt fs berated tn tive vtseet 


en vapor, Nove, when the. 
fiMorie nei ie introraced in 

the acid-sonked eatton, the nicotine vigor re 
acte wilde tte form nicotine hydeoctt 


This Ws the white “smoke™ that i fornied 
Von may’ recall that the vapors of hyadee 
cine acid andl of annmoni aka react te 
Thum white stoke, consisting of ansnvnninn 
thaide, bait yeat can telly slit het ae 
nonin is at invotoed fn the present ietaner 
A'wet stsip of ed litmus paper, heli i the 
vessel after the enustie ride, does no. tae 
Hie, shining Hat nano wapor ie re 


Continued from page 1922 


10 oF fl in the uemoet posible degreo, bat 
Sho to coming with this a thorough system of 
Sentilacon, by which all tosions_prodgets ave 
Yemove ni ft ag fred, ad the nit eft pore 
Fectly pore. It has een dated bythe! n= 
entor especially as ge stove, leigh it fs 
tio sel with coal aul wood. "Tho ae stove 
iangement consists ofa eylindor of rolled fom, 
hovel atthe top_and bottom, 20 thatthe Snte- 
For of the ure fe-ontvly sine 

umorpire of the Yoom, | Thie ex 
ished with to pipes: one paced neat the top 
toreany ofthe product of ection, the ether 
teat te bottom to supply the air nesesssry for 
the combastion going on within i. "These to 
ries passthrough the wall Sto n recon er 
{iat tinder, pall to the lige hinder 
‘ile, "This chamber je open tty at the to 
ausing the sir entering the stoee £0 come te 
ont with the heated a essing ty neing we 
tantra regltor of the Hose ad saving mock 
Mrastoof heat, Tt may at free sight pent 
Possible to maintain combustion wider Suc et 
hmstances; but we shall find m soi of the 
fealty in the fact tata light ad easy ge 
{ring paored intora vessel atthe same time, the 
Tighe ec wll ise to the top ohile the henry will 
‘Suk tothe bottom. Tien the Calorigen the 
fumes of he gas ace carried out of the room 
tvthout cometing away any of the ar, and sk 
Mithoutemplosing te prinsiple called’ drawght, 
ts there s no communication between the far= 
face andthe ar ofthe room. "The door of the 
Zloves when shut, complotly ats i of, altho 


we alkali, 
Large talneca companies employ ingenious 
machines to smoke eizerttes michanical 


' te top of tl 
tube a i 


bit is at 
ekg ot 


‘the smoke com 
the cigarette 


the wis th ward from the glossing, 
tip, and tha 

dleaven inte. the 

wet tip of 

fad the test paper will 

the presence of 

mont. HT yonr eves have ever 


piety re eit ee 
ante 
ioe ca eee Sac 
SAy il tenes 
Sine ee ee 
cent cle 
Bega oes ee ees 
pptenen ergy 
pobre 
Sree 


CAUSE OF THE INCREASED EXPLOSIVENESS 
OP CERT : 


Ganporeder 
tamenns esp 


fenem the THe hose ea 
‘sale ae, homever is sfiient to pre 


penpertics of th 
Inittare of sla a 
‘thor com 

dg eran eons 
fart of oxalic aed, sl ten heated even to the 
{ieqoe of fasion, there wll bs no explosion “The 
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room that is cloudy with tobacco smoke, now 
know why ia vapor released 

Wy the burning tohacea ie largely responsible 
‘A bit of ehemieal testing alsn wil pive you 
insieht into the chemistry of ‘cigarette 
per. Often this material is “loaded,” oF 
presnated with some filler, ln make it more 
pace. and to control the rate of burning, 
This should in wo sense be considered an aul. 
teramt, since it isnot nsed to eveapen the prod 
uct, but it incorporated with the paper pp 
fo Serve a useful purpose. Calcinm carbonate, 
the same material of which elalk and marble 
are compose, is the filler generally employed, 


0 TEST for this material, reduce several 


sheets of cigarette pmper 10 ash 
way to do this 
ta 


oral 
the earhion has. been 
Tis ill Teave white 
fy the eatcium 

0 


‘of water (6 the ash, and calcium hydeoxid 


‘oxide, or qqicklime, Add several drops 


‘or Saket Tinie, will form and dissolve, Now, 

‘when you add 2 drop or (wo of phenolph” 
othe Hiquid, i ill turn ioletted, 

the presence of an alkali. The alka 


m carbonate originally 
i he ie par 
Thstent of sci henna, yo can 
sy'n platinum sete fn the sft ann awe 
pave and then hold the wire I the hive 
Ajunsen ame, ‘The presence of ene ti 
the fame with a earmine-rl color. A. ile 
he Aired and ete 


ion’ of ‘anmanivin oxalate 
Shite wecipitate forms. When ammonia 
fexnlateeolution ie nade to. liquid under 
te, ich a preipitate strongly indicates that 


the quid cantain eatclun 


at resale 
Ingvo a inportant bearing npon the manttaetare 
‘of explosive substances genotaly in reality ch 
ting thom at will from fulminates to simple ex- 
Hones. 


senmvxun ranmes, 

We hare bertfore referred o a method fr 
colving the fsbees ho 20 mach in tome fa 
Sich S proud olor i ted ever win ne 
Tests of fren shade We have nea lent 
te ater the dye spinel po the 
{hoe ofthe cloths or fabrics they shot be oe 
fc ne erp ten no 

ut by seas ta civ ie and tener 
EStrbute the color onthe cloths, 
tritizaTiow oF tox stac 

“Te attention ofthe sag 0 ron fare, 
sit praia te tact uate sant 
Teng toons problem, aihoug ofa rests 
Sanpsteropr iat endo ett Set 
ae ve Ble scoped fo tein rien 
Sitemsuatnabets ds stayeaatoeses es 
they lpn ees, the mail eens 
ecdsof sdaitersiape sidused wisn fur 
eprops cane Co bea presse pe 
Srlintir eh oo rot Goring when 
lanes prtecnd arecrar ein eecler 
pret enn neem 


Continued on page 1928 
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Home 
(Chemistry 


WITH SIMPLE 
APPARATUS 


Here are some easy chemical experiments that 
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can be performed without elaborate equipment, 


yet are spectacular and filled with interest 
m SCIENCE MONTHLY DECEMBER, 1936 


| Cg waren gis 
yo 


ef 


Cats 


ak 


electrical set-up) 
« vatiely of 
Selowe-motion 
svhicl yon wil Ie 
steal 
vista is sacl 


ve th 
the fimnels, smoothing any 


itomeniteeing 1901 THE SURVIVOR Wo. 5 
tira at pay Clap 
lig Mes bot you the © rae oxide, or magnesia, formed from the met 
cee ne Sica tee iar, 
een ge is Flip nae 
ore Satie fl ey gama aia ga 
Sea tea ie, These te ee et 
i a ee, Aree, Vaiss enn, alae ad 
ali at, ee ae aan ce Taner Sm, la 
Formacnindier of taleres safaris and with so mh generation  cntaining apiece of magnesium ribbon, 
Pamnar utlene itt oe SSA nee 
ere ht oe SNe 
1 takes ahi tempera Sa hic experiment, using miatles, yo will notice awhile crust of 
eee ie hs einen wn ee a 


and on the walls of 
the tube, ‘The metal 
decomposes the water 
vapor and. can 

wills ts osyxen, Ty 
‘Trager ses is released 


m wire, Vou will 
spare the com: 
re sulphides af 

F Avwid using mar 


to provide this high tomy 
perature and te keep it un 
dee perfect control. All 

you new lo do is make a coil af wive 

ihe desired metal, heal it eleetrieally, am 


surround it with what f siphur thats sityough in such mi 
thiose for the combination, experiment 
v fhute cqaantities that it 
Tw make iron and sulphur interact, for i 
instance, obtain some iron wire alt yrs besides sulphur can awl, aninarily_ es 
No, 30. gauge, 1, & S, stanudard—which ihine with anetals at #6 detection, 
c Demonstrations of 
un be botieht' in. spooks at ten-eent stor me-can show with — 4,0 
‘or-unravel a single strand fron a pies ‘ert, Place patas- {he plenomena of dif 


ivclure wire. A Tena of alot at wihich have 4 do with 

required for 9 single espetinvent, Make instead af sulphur, hic have to ho wit 
ito aco and comect toa hoaseholel Sol em wl ot cr when the ne, 
electric twutlet in com 4 ation with an eter a h . i TRE ite the motions of their 
ric iron, a toaster, the heating ment of hot iron wit m eh aay molecntes, might he 
vrata, oe anyother aa materials will enable you Called “lary man's ex 
The connection sh made “in serie Iilorine, deine Period AUCH: 

shown in aw a anying disgram. \ a upon electrically have been jilaced in 
vith shaukd be adkled to enable you to layers in & weasel 
turn the cursent on or off at will o there is nothing. mere 

est the coil you have made | in tysta fo do tut wait until 
Ue seh, the wie Fo the sch tihecom the nction  poes. 0 
turned ane Wire Chat ie too thin will uum fer Ghee: 
oul, while wire that 00 thi iM av Mhly pow To perform ane of 


thete Howsmotion ex 
ately be used ld einen, aclect 

eee tbe, Picee of glass tubing 
a of half-inch or ane 


Suet eat it 
Irie evil ina t " 
oo mmo 
pavwelered sulphar. and 
heat the flask, When 
the molten sah 
hye been to. boil 
The elect 
hy dtomentari dae 
There will tle ry 
harinless es 7 
the heated wire inte 
The curvent 
id Be et ofl 
keep the wir 
from burning ou 
After. the in 


the interior of th 
Mask Iecames lear 
nl transparent as the 
vapor cleats. 1 th 
current. is not allowed 
flows ton Tone at a tim 
ininialure explosion ‘can b 
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to a six-inch leneth 
and mount it upright 
Assemble a medicine 
dropper tip, a rubber tube with 


Tiqaied 


apiinch clump, and a short lent 
‘of glass tubing, and jyass the fat 
lor through a ane-hoke. stopp 


inserted inthe bottom of the 
vertival tubing, Nowe porwr water 


into the main tube wotil the tiga 
stands about an inch above. it 
hottom, Next, aka bali-inch 
Iayee of castor oil or of turpen 
line, above the waters av, Bal 


Ty, a lop layer of alcohol that 
has already heen lilted sith an 
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Solids as well as Tiquids diffuse through the 
movement of their molecules, This action can 
Ihe demonstrated hy a very simple experiment 
All yout will need ie some clear gelatin a 
tire dyes of different colors 
Prepare a solution of the gelatin and make 
three molds into which it-can be poured to 
form slabs not more than, two inches sate 
and about as thick as a tice of bread, After 
rave been poured, ld ilferent= 
colored dyes to two of the slabs, leaving the 
thied clear, 
acetate, shows the "When the slabs have set, place them to- 
gether sancdwieltike, with the clear piece in 
fine middle, under a pass tumbler so that the 
sclatin will not become dry’ and brittle, Allow 
Them to stand this way for several days, [ 
anmine tem daily and. you will see thal the 


ths pry 
the water 


Colors of the two slabs eontaising dye slowly 
make thee appearance it the clear portion 
iating that diffusion bias taken pace between 


the solid pieces of gelatin 


equal volume of water, ‘The ap 
paratus nay then be pat away 
to_stand for several days, 

The difference in specie grav 
lies of the three liquid Layers 
Tenels to keep them apart. it it 
is insullicient to. keep maleeutar 
aetion from mixing them. With 
in a week, at most, an apprecia 
Ie amount of alechol silt have 
diffused downward Carough the 
eontral oil layer and wh have 


SPTOROUS DRONZES. 


es, laying the road-eay with them, and then however, one case of the inferiority in Drones 
‘covering. the whole 


fragments, broken 40 consists i the constant pretence of tees of tin 


Teac the water ace Hotton, Sentinal gman fe sate of oe, wh cs mechan 
Molecules of water also tel to {imaling tn ches in ah afer which the by searating the male tte ely hus 

inigrate upward toward the alcohol. but and crushed with a terposing a substance which in itself has no te- 
the exttome tality water the sways amont slid ed tency. th addon of phepora ross 
tividing layer prevents this ting fromm te slmost tis eile, and renders thyme more 
feing far The ol or fanpentine mht aor fev, poring sel tein al 
io ae a9. semipermeable ig a gi Is risen oper. "Pac paints Cnc 
mad twas son ely gland tie pret rove in, ht of mci 
aril the alcohol dlc reach the water ust Eaodon, wi patton that iil sometimes more than doubled hs dara 
ate. te dys mt omer, and, wie tele fof pent 
there to & similar purpose, Continued on page 1932 


Svaporating Dish 


PLATE HOLDER makes a ucefal fabora 
accessory for Filling lange, Hat evaporating 
dlishes with their hit contents from the flame of your 
Bonsen bisner, Orrinarily used for taking a hot pi 
from an oven, an implement of this kind can he ob» 
Iained for ten of fifteen cents at shops dealing in 
Household novelties, or at the kitchen counters of 
ten-cent stores. II comes in handy when good-sized 
hatches of chemicals are evaporated or digester, a 
shown in the photogesph 


POPULAR MECHANICS 


June, 1902 
CHILD'S COT OF GAS PIPE. 


A serviceable and neat child's cot can very easily be made of 
Minch gas pipe and fittings, says the Metal Worker, ‘The two 
rectangular frames formed by the elevated side rails and the 
to which the canvas is stitched are put together without 
‘ions, by means of a long thread. ‘The distance from A to B 


Gan Pipe Cot—eey to Make, 


should be greater than the distance from B to D, so that the 
ase from A to E shall be greater than the spread of the canvas 
{com C to D. The canvas should be wider than enough to reach 
scross the #lde bars when the cot is in use, and securely stitched 
© the side frames. By using larger pipe a cot for adults may 
he made on the same plan. 


THE SURVIVOR Vol. 5 1929 THE SURVIVOR Vol. 5 


aie < 
Things to Make in Your Home Lab 


POPULAR SCIENCE MONTHLY Products of Industrial Chemistry May Be Reproduced 
JANUARY, 1935 hy the Amateur, 


ipplying Useful Things at Low Cost 


acid can be used i 


1 its place, or sulphuric 
é acid ((wo cubic centimeters) can be sub: 
By stituted, The tannic and gallicacds strange 
‘ as i may seem, are crystals, For the ear 
RAYMOND fife 'ned the amatcor wil do West to 
B have his corner drug store make up a so- 
yi ution containing five oF ten centimeters of 
water, the entire amount being substituted 
Tor Uhe one gram. called for in the for 
ula, ‘The blue dye should he water-sohi 
Ine, ‘china-blae aniline dye, Methylene 
e hiiwe ‘dye cannot he used as il causes 
Croublesome precipitation when the ink 
is made, 
Although best results will he ebtained if 
a sinall photographic balance is used to 
‘weigh out the chemicals, the experimenter 
Tacking this piece of equipment can ap: 
prosinrate (he weights by’ allowing one Lea 
spoonful for each fi 


ONEV.SAVING, instructive simply by sing 
Inanufacturer, With his mew In tenths 


ger supply of beakers and bottles, he ean (fifteen gra 

rake many valuable everyday substances cubic centimete 

hat will reveal the mysteries of industrial gram), water-soh 

chemistry five-tenths grams), 
TLis peefectly possible, for instance, for meters of w 

the amateur experimenter (> muike his own The fe is the tannic lic acid erystals in about 


writing ink, With very Tittle trouble he our old f as, 400 cubic ‘of water, In an 
fan compotind a so-ralled “standard ink,” — Hf hydrox ly, muriatic other beaker, containing 200 cubic «i 


Easi/y Made “leciric Weater for Crucibles 


an) ordinary 
fd (one cight-ounce drinking consitl- 
and eted as holding about. 240 cubic centi- 
following the formula, first dissolve 


dy 


“1 to. constuet the hanly eeettie 
lish heater istrated. At 
re sso connecting Hugs, and 50 


AW varias 
ignite ot crepe 
a being element, some 
Turmace cement conmplete the Bel 
‘Any slow tin ean bavi 
ns the main container, The ¢ 
Sue ehhh 
ited om electric 
thie ean either be bought pe salvaged Front isan 
Yolt room heater ne other aypianee 
The esting ekement Tt is 
form made by siting a eross-shap 
Hoard ol the beatin 
tothe inside ends of the ph 


an 
Ws 


pnched fo the eam, ‘Then, with the heat 
Mine ‘clement-annd its form’ ty place inside 
the cement 
ii comes within 
the Heating clement 
cement has. be 
cement is applied ane the finishing Couches 
pat en, 

Finally, after a thorough dying, the 
hueater ready for mee. IE any cracks 


(AG = 


Sarface should be wetted and patched 
tvith a new batel of the furnace cement 
Tees, cut from sheet ion, eat be coldered 
tothe bottom of the cay a8 a finishing 
hoch, If yout laboratory lacks a. pair of 
Crucible Longs, a good substitute is 
file at most five- and ten-cent stores in 
the form of long-nosed ple 


Placing. the heating 
the nished heater to 
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timeters of wat 
phate and the hydrochloric of stp 
acid. ‘The dye then shoutd he di in 
200 cubie centimeters of water placed in 
a thitd container. When all three. so 
tions are ready, mix them together a 
uukl_the carholie acid solution and esonish 
tional water to bring the total 
tion up to alent 1000 

inv volume 


; A part of this water ean he 
used to rinse ott the container 
Pour the resulting. ink i 

leaving practically: no aie spac 
and stopper it tightly, ‘The ink is then 
ready for aging, a process (hat may 
from twelve hours te several weeks, Th 
longer the ink ages, the (reer it wil 
tuspended parti 


YOU have followed th 


eateully, your completed 
ye own ee. of ik 

Ural chemists bluestem eae a 
ni ink, The eliemstry of this nk is eal 
Anderston, Fist of all, the ferrous sul 
Hate comines to form ton tannate and 


When exposed to the air for some tin 
these substances {urn black and are ¥ 
yponsible for the black the in 

tunes after it has died, ‘The oiinal bl 
or obtained ashen the ink. Mows. from 
your pen comes from the hive dye. Tha 
ye were not used, the wriline would ot 
bie visible for several days until the iron 
compounds turned black, The hydra 
Inlorie o¢ sulphuric acid serves to prevent 

ink From forming. seatinent, while 
earholie acid acts as a preservative: to 
prevent mold 

Tks of ather colors can bet " 
inne different yes.” Violet, for inst 


1930 


— 
ly. Nigeasine 
i nen roerely dis 
ng solution 
i vawent in 
the standard test 
tality of ink forn 
Hi of qual: 
i 
i i 
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TT TT 


washability charactotisties of the inks used 
an hve obtained 

‘Once the theory of ait iron ink is un 
lexstood it is simple matter to grasp the 
vction of ink removers or eradicator 
Most two-solution ink eraclieators consist 
‘of a solution of bleaching powder in water 
one of oxalic acid, In use, the bleach 
ing powder solution is first dated ot Uh, 
ink spot, allowed to remain a minute, and 
the surplus blotted off. ‘Then, the oxalic 
acid solution is applied. ‘The aetion of Uke 
lwo solutions is first to bleach the dye 
used in the ink and then to dissolve the 
iron compound, Another method of eradi 
cating ink consists of soaking the spot 
ith a one-percent soltition of potassium 
rerimanganate and then following with so 
divin thiosulphate ot “hypo” solution th 
Lil the ink i Colorless, 


BY MIXING cream of tartar (potas: 
> ‘sivin bitatteate) and potassium binox- 
alate to a paste, the home chemist cat 
provide himself with an excellent remover 
Df rust spots. Simply avet the fab in the 
area of the spot anel apply the paste, Soom 
tlhe Hrasen rust stain sill become-cviorless 
snl at this point the eloth should be_rinsed 
in aeater. In_using these chemicals, the 
vinatene should remember that both’ bin- 
oxalates and oxalates are poisonou 

Exen the manufacture of a good metal 
polish is eotively within the scope of the 
home Iahoratory, AN that is required is 
sone whiting, precipitated chalk, crocus 
mnartis (finely divided iron oside), and oF 
tho-dichlorbenzine, Mix the first ‘three in 
equal quantities and then wet them with 

cortho-dichlorhenzine. ‘This will form a 
paste polish, Ta liquid polish is desired 
Inix ottho-dichlorbenzine with an equal 
Colume of oleic acid. Both polishes, 


should be 
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applied with a cloth aval y 


Ire Polish is adh : 
fie moh orth ch i 
the home experimenter esi store i f 
venient collapse tin tub i 
mercial manner. Unie evflapsi 
parhaseel at alinost any da Sim ih 
Hie in the pace he Toll! ate 
lie ee 
y rn ante fa 
nye sea heh 
raring his own Trane 
ni a faiely gone prowtaet ean \ 
tained simpy be ei raps at celal i 
Irsive eat hen sh rae 
in piace of Uk ‘ it 
iE be non-iuftanumable: but becawee of th fete 


POPULAR 


1952 


Here is a marble ¢ anbled from 
serap wood that children ean enjoy indoors 
on rainy days. A box of the dimensions 


shown in the illustration is put together 
with glue and nails. It then is stained or 
painted and numerals placed above the 
three openings for scoring purposes. ‘The 


les in- 


ame is scored by rolling 
to the openings in the box 
M. Fenn, Chicago, 
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Perhape you have at some time wondered 


transparent, jellstike 


biome chemist can put them to 
Keeping his stored ‘chemicals Tre 


and fee 


anisture used ny making 
ie consists of nfl 
ned cooking gelatine (eleven, 
fen cubic centimeters) aad 
in Met then 
xh water hath, stitring ic 

ally, When a lige resulis, diy the 

tins of se les tthe 
irs. Alter seve 
‘sil he enen 
Uhat_your have aways 

nig store, Ht colored 
“ean be colored with 


MECHANICS 
Feb., 


Wooden Partitions for Hog Troughs 
Prevent Crowding at Feeding Time 


1951 


ssure that smaller pigs get their full 
Builtof 1x 4~in, stock, 
with the uprights fitted into notehes cut in 
the sides of the trough, the 
are spaced 18 in. apar 
of room for each hog and prevents 
crowding as milk, grain or other feed is 
poured into the trough. 
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SUTS IN DOING 
KNOT WORK 


SHORT 
SQUAR 


ARE-KNOT. work cam be done sith 
alex coup Bidk Saplit BE Oh 
islet by 


fick kat, IE 


inns method of 
ached between two 


ting enw: of an 


‘ he et i 
i the climinates. a 
i it any’ cot 

The wr jakiog the 
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11 the cont hs a tendleney to shrink, the bel 

nay first be washed. by using a small brush 

ith sop (aap Makes preferred) and vente 

Alter i¢ Has leed, the end are eut off with & 
n sary aie 

vied on any Khol-work 


Tes ae used anil an 
ticles ol etl inthis manner 
avin nl jreferably he elon under two 


tvands of cord althoud one strand Is some 
times 1 gives a sinnoth, neat, snl 
lasting 

The inns for belts shown in. the 
ithuteation above may’ be of interest to knot 


worker 


nv serve ae aaestions. for makin 
patterne,—-Neatow Vora 


Continued from page 1928 
Aity, wile the mond in ts finest deta 


NA 


Profesor Ose 1. gf Colombia Cod 


‘ich mt that istine 
of a econtd Ile, howtovor, redo to experiment 
or lis owe, by whlel electric rpuuts. ery 
de ann we the fo 
line to bo reens nl iw pobarcope Che 
tals contd be appreciated, sth all their peer 
tea He. thinks, howeter, th 


Fie is suffiiene for the pro 
a distinct inpresson nom 
interval sill see foe many 
fine bilignths of a second, sie, Perhaps, even 
shorter thine, may be ancient ‘ee according 
to lhe profetser: ta net’ so wonderful if we a 
cept the doctrine of the unidulatory theory oF 
Tight; #8, according 10 i, St fab 

second neatly toad half mil 
nlations of Fig rea 


galvanic cament i 5 according 1 dhe 
rember of objects 10 be eoatel, For" contig 
at, 138 pats, by veh of pie supa 
eobnle are combined ith 09 parts af fare 
nin to form m double sit hich fs then dl 
tin 1000 parts of dived ater nd 120 
of ammonkoal solution, oft sm 
iis the same os with nickel 


A meteorie sani which accompanied a heavy 
rain storm in Sicily, on the Oth of Mavely 


Iise been reported upon by Sivesti, who staten 
that the sand strained ont from the water cow 
te wercont. of a clayey sulin 


iy- oxide of tron, 11 per cent of 

imi, and alot 1 per cent, of or 
Ti this the microvepe yeveatl 
le fgnients sc baie ot 

corte na fisiag nectar 

tained ea re, cavbonate of magnesi 

‘carbonate of ron, suphae of ime, ehiowde of 

potassium, sulphate of soda, eu 


Continued on page 2255 
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Dechan 


October, 1968 


A Microscope for a Dollar! 


SIDE from t 
shary 


magnifier. Crush 
with a pair of pliers. 


-in. piece of plastic 
i 


credit 
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box. Two pieces of black 
plastic tape with 75-in. 
holes pierced in them 
are placed on top of the 
Jens and bottom of the 
ge to keep out stray 


Tlie plastic lens 
holder is screwed 
through a spacer nut 
into the back of the 
stage. In operation, the 
specimen to be viewed 
is held under the lens 
at the front of the stage 
by two paper clips, A 
oe 2M%-in, long bolt, a 
OME wo00 S001 tached to a wooden 
suse ecureeaea 
through the stage ju 
behind the lens, Turn- 
ing the spool raises and 
lowers the lens for fo- 
sing. A small mirror, 
1 to a swiveling 
piece of cardboard, is 
used to direet light’ up 
through the lens. 


Parte CLIP @) 


To make construction 
even simpler, Mini 
Scope Kits—designers 
of this microseope—will 
supply a basic parts kit 
for 60¢. The kit includes 
the lens holder, 70- and 
100-power lenses, slide 
clips and an aluminum 
mirror. ‘Their address 
ne ine | is: 1622 Charmuth Rd., 
hea Lutherville, Md, 21093. 
Once the microscope 

is completed, there are 
fascinating things 
can be observed. 
Specimens must be 
mounted on. 1x3-in. 
clear glass or plast 
slides. You can inspect 
insect wings, the granu- 
Jar structure of salt and 
sugar, or the micro- 
scopic ‘animals that live 
in pond water, Hobby 
shops and surgical sup- 
ply: houses sell slide 
with mounted speci 
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jon from on ordinory pontype flashlight bully 
fa for ordinary wark, a single dry cell fure 
nishing ample current, Other ight sources moy be used 


1935 


100-POWER 


You can build this power- 
ful microscope at a cost 
of only a few cents for 
materials. It also serves 
as a polarizing micro- 
scope and can be used 
for taking photomicro- 
graphs. A single dry cell 
supplies the illumination 


By William George Esmond 


G{TUDENTS on summer field trips, ama- 
teur experimenters and others who 
st study the structure of minute objects, 
1 this microscope of novel construc: 
1 and practical use. With a lens fash- 
d from the tiny bulb of a pen-type 
lashlight, it mi approximately 100 
diamete epiece of 1-in. fo- 
cal length, magnification up to 300 diame- 
ters is oblained. Although the resolving 
»wer of such a simplified optical system 
ited, it does give sufficient definition 
for practical purposes and also for simple 
photo hy, as proved by the sar 
a mosquito « 
‘ope also 


ple photo 
the left. Th 
le for use as a hand magnifier as in the 
right-hand photo below 
‘The first thing to do is separate the tiny 
lens from the pen-type flashlight bulb by 
breaking the bulb as in the lower left-hand 
detail on. the opposite page. Then trim the 
s glass from the bottom of the lens 
y breaking away small pieces with plier 
ful not to scratch the surface of 
Now, drill a hole through the 
or of a disk of Ye-in, sheet metal and 


made by attaching lens mou 
piece of Micin, plywood. Handy for students i 
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MICROSCOPE 


then ream the hole with a taper reamer so 
that the lens fits snugly with the bottom 
flush with the surface of the metal. Cement 
the lens in place with model-airplane ce 
ment, Then cement the disk to a %4 x 5-in. 
metal strip as in the lower detail at the 
right. The lens must be centered over a hole 
drilled near the end of the metal strip, the 
hole being slightly larger than the diameter 
of the lens. 

The manner of assembling the lens 
mount on a wooden base and providing a 
focusing adjustment is shown in the de- 
tails at the right. The lens mount is an- 
chored securely to the base with a round- 
headed screw driven through a hole drilled 
near the end of the metal strip. A 
spacer is placed between the m 
and the wood. A third hole is drilled 
through the strip about 1 in. from the screw 
to take a %o-in. stove bolt, ‘The Se-in. hole 
through the wood is counterbored from 
both sides of the base as in the sectional 
view. The longer counterbore houses a coil 


spring which provides sufficient tension on 
the lens holder to hold it tightly 
a focusing nut 

‘An ordinary microscope slide is u 
hold the object under the lens. Slide 
ers, or hold-downs, are fitted on each side 
of the lens holder, Adequate lighting of the 
slides is accomplished by fitting a Christ 
mas-tree lamp socket in a hole drilled 
through the base at a point directly und 
the lens and using a bulb from a pen-type 
flashlight. A single dry cell supplies ample 
current, ‘The instrument can be made to 
serve as a polarizing microscope by placing 
a small square of Polaroid glass under the 
slide and mounting another over the lens 
to serve as an analyzer 


‘An eyepiece of 1-in, focal length mounted over the 
regular lans provides all the edvantages of compound 
microscope, Gives magnifications vp to 300 diam 


1936 


wien Se 


uns —@___— 


SHEET METAL 


CCOUNTERBORED HOLE 


SOCKET FROM STRING. 
‘OF CHRISTMAS. 
TREE UGHTS 


10 1.5:vour 
DRY CEU pea 


EXCESS GLASS TRIMMED 
Win PLS 


LENS BROKEN FROM 
ULB WITH SCREWDRIVER 


ee Te 


| NUT 
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2K" 6" 
WOODEN BLOCK 


FOCUSING. 


Waser 
{ CEMENTED 


METAL STRIP 


5 
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i>. oe CRETS ot LAFE 


sealed by your 


\ Fe 


nowria » Microscope 


Below, slice ent. feom the stem of 3 
burtercup and magmined thirty Wines 


HOUGHL we have 
seen inany wonder 
ful things during 


our Tittle journeys 
into the marvelous rein 
at fies beyond our sight 
there is sill much eft t0 
do, and a whole universe 
Toft to explore 

Even the little microscopy 
we have been using, capable 
fof magnifying only 3 
ametets (that is, snaking ob 
jects appear 300 Limes their teal size) 
‘opens a tertitory so vast that iL would 
take us a hundred years to examine all 
of ils strange details 

Hitherto. we have been dealing with 
simple specimens that requited Tittle skill 
fon ote part, Now we are ready to take 
‘another and very: important step. In the 

the 9 


, and special material, It ean be bought for a few dallate 


wt, the blade i 


piece of brass rod that forms a sliding Ht 
Inside the tube completes this useful ite 
insteument, With a good sharp razor blade 
at hand, your microtome is ready for use, 
In ushig il, 2 specimen is placed inside 
urately andthe tube, As’each slice is cut, the screw 
al the base of the instrument is. turned 

slightly so the inside rod ‘will push 
specimen forvard a tiny fraction of 

inch. The cutting is done with the 
cof heavy blade held close to the surface of 
juarterinch fille table in the manner illustrated. By 


peer into their very insides, ‘Thi 
exciting work will offer us ¢ 
nature that-ean be obtained inno 
way if we actually: want to see it 
Tet us take the opaque stem of ph 
as an example, ‘The teal beauty oft 
slem ig hidden from us, since to see il 
Tnust Took inside where the 
a where the Buea tak 
tn 1 eres 
the stem ett 0 thin that Tight il 
through it, Thie we place under the micro 
scope and see the real inside 
From. certain specimens 
slices may he ets with a new 
To do this the speci 
fininly between tle Charly aed iaees fi 
eft hand, is held sown on 
ff glass, ‘Then swith the razor blade fi the 
other hand, a slice is cut-off as thin as 
possible. Perbaps we shall have to cut 2 
umber of slices hefore we acquire the 
necessary skill; but if we are careful we 
shall be able to prepare some specimens 


fibe 


will determine the proper manipulation of the scress, sec= 
hat may Gons cin be ext only a few thousandths of 

of more an inch in thickness 
Merely (0 jam. @ specimen into. the 
anicrotome in the manner described, how 


specimen so that, while the cutting is he: 
ing done, it will hot be damaged by pres- 
sure or squcezing, The delicate stem of an 
, for instance, could not be cut with 
first embedding it in wax. Indeed, ever 
hbiological specimen is thus prepared. 
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Slide, 


1938 

Specimens of Living Things Are Cut into 

Slices with Microtome, Mounted on Glass 

ned Is Told Herein Detail 
By 

BorbdeN HALL 


and Phen S 


ent as simply to level olf the end whit 
he second 


However i (alice 
alls. your will 6 to make 
eral cuts Bel make 
really thin slices 
After skill is developed at this work 
wn ice. thin slices are made, they may 
ire slipest onto a glace slide and fought 
10 the stage of the microscope ‘without 
sctoully touching thei sith your hands 
Authee point to be bore. hn ini in 
m his work ie that the paratin ‘aeed must 
an that he too hot. If itis, it sill tend to boil 
OaRAre Ihe water in the cells of e speek 
Come this, we Tiild. the paraiin. heater 
rooting shows bow boil Neer tn witch Shown inthe dav Use of this 
the ea NT wi’ aamenge eccimes fle device 
After the specimen hig heem mounted! and ites nice again 


jn phice hy pouring melted paratin around 
it, the portion proteudime fone the ent 


fires 


the 


fof the Urass tube is ett of Hush wsith the ing <d into the molten 
ables ‘Then the serew atthe bottom of way 

tie tube is given a small fraction of and Turner keeps 
tuna and another cut is made, The first the wafe 


\e 
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Unfortunately some sp 
further prepar 
for the lilfle meat slicer 


al days 
jer to:make them When 
sections are heing cut, it is advisable 
Jip the edge of the razor in al 

Of course, if stems. containing. 16 
matter are used, the soaking will be of 
Tittle help as resin ig not soluble in water 
In such cases, wwe Ieave the specimen in 
alcohol for a day. oF lwo to dissolve the 
resin, ‘Then it is placed in water for threv 
more days, In a few cases, iL will he nee 
essary 10 boil the stems in water, Tn the 


J case of material like the branch of a tree 


ome te iluetrted Below, Vine draw 
sin cicle,nhote of completed. lee 
{ateme with adjusting screw in. pines 


Secigen To Be CUT 


MURR) 


this process softens the fiber and makes 
the cutting of specimen slices much easier. 
As we become skillful in the prepara: 
tion of specimens, we shall eventually 
make slices so thin and so nearly. trans 
parent, that (here will be little ef to look 
al. Hence it becomes necessary to learn 
hove (o stain our specimen, A crude analo- 
ey will help us understand the reason for 
using stains, Under certain conditions of 
light, we are unable to see a piece of 
2 fact that is made use of by magi 
in preparing stage illusions, How. 
ever, if the glass were colored, we shoul 
not be so easily fooled, We W for 
the purpose of seeing and to reveal de- 
tails of structure that would otherwise be 
invisible, 


“The kind of specimens we are consider- 
ing a the moment, however, must be 
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bleached before the stain is applied. ‘This 
is done by dissolving one ounce of ehlo- 
ride of lime inten oumces of water. A 
second solution is made with two ouices 
fof washing. so ced in water, The 
wo solutions ar poured. togeth 
and thoroughly shaken. After stand 
Tor a day oF (vo, the solution is filteced 
and putin well corked hot 

To leach a specimen, it is immersed 
in the bleaching solution’ for a period of 
several hours, In removing it, remember 
the soaking has made it fragite and ear 
must be taken not to erush it. Once oat 
Of the bleach, it is necessary to wash the 
spweimen in several ebanges of water 

The stains (o he used should he obtained 
froma biological supply hovse. Althongh 
the amateur has a large number of them 
lo choose from, pethaps none is. better 
for the heginner than haematoxylin, a red 


1939 


stain prepared from logwood. In using it 
watch glass 


fifteen 
The 


imieraccone, we shall be amazed at the tran: 

formation that has occurred. In the place of 

the fl owey outline that was frst seen, 
rea clear view 
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Js the whole inteior of «fy, he would not 
embed it in wax as we did and 


their shape while pieces were being 
cal. The freezing would be done with ether 
spray and the cutting done on either 2 Ruthe 
ford or Catheart slicer, which would cut th 
picees to almost unbelievable thinness, 

The scientist wuld ot cut these sections 
of the body here and there at random. Tne 
Slead he wou start at one end ad eit sees 

sively all the way along the fly's 


TThen he would mount the sees, start 
ber one atul working back 
Tnunadeed antl he fins seen the 


he wished to study, 
There is in use Coday an automatic micra- 
tome that will cut x bug, or any other orf 
Fian, into a continuous series of sections tha 
aye later mounted aud from which miny he 
Fearned the story of the bug's mechanism 


Laying Out 
a Workshop 


IN LIMITED SPAC 


Popular Science Monthly — Sept. 1934 


'VEN if you have only 
‘a small corner about 4 
by 6 ft. in a spare room, 
screened porch, — woodshed. 
cellar, oF attic, you can lay 
out a’ satisfactory workshop 
with machines of the smaller 
sizes, A porch, if available, 
canbe inclosed with wood 
wainscoting and glass win- 
dows obiained from a wreck- 
ing yard. It can then be 
comfortably heated with a 
So-called “hot-air” stove, which 
burns paper, shavings, odds and 
ends of wood, or coal. A new 
‘one can be bought for less than 
$2, Only asa last resort should 
an attic be used for your shop. 
“The accompanying plan shows 
the arrangement of one of the 
popular complete workshop out- 
fits having one motor and coun- 
tershaft—a small, moderately priced out- 
fit. All the units can be arranged in a 
compact space. ‘The bench should be 
about 34 in, high, or whatever measure 
ment suits the height of the user 
Tn another drawing is shown the ar- 
rangement of shelves and drawers, and a 
tool panel on the wall. Small parts are 
kept in glass jars, heavier ones in boxes. 
In the ten-cent stores a handy three-com- 
partment box ean be purchased and label 


~, 
LL — 


CoSHAFT 
oven 
woRKINe. 
SPACE f 


ee 


ie we adeterdtuertier 
SiO persannene cunlbe wed et 
Sasa Md ts abe 


SHEET METAL 


Bench with space for amall motorized ho 
‘workshop outfit in which the ne 
Ne'deiven'by one moter 


A swinging drawer, installed as shown, 
has been found a great convenience, Be- 
low this drawer is a 
Jarge box on skate rol- 
Jers that can be pulled 
ut easly, giving access 
toa stock of short pieces 
of wood. 

The tilting trash box 
illustrated is another 
handy accessory, because 
it can be laid flat on the 
floor like a huge dust 
pan and the shop litter 
swept into it over the lip. 
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Answers to Common 

M coe ae P Hlere Are Some Questions 
Jlicroscope Problems That Fans Keep On Asking 


re cee About This Fascinating 
Hobby. Maybe You Will 
Find One of Your Own Pet 


Queries on These Pages 


POPULAR SCIENCE MONTHLY 
OCTOBER, 1936 


URING the thece years that T have been 
writing the microscopy articles I have re- 
ceived reds of letters from readers 

Jing questions about microscopes and mi 


ceroscope technique, Although these queries cover a 

wide range of subjects, there is a small group that 

in-and again, Feeling Uint these are the 

Iypical questions. that the average amateur ti 

croscopist is likely lo ask, T decided that it would 
idea (o pass them along together with 

their answers. 

‘And now for Uhe first question 


T would like to. start a microscope laboratory 
of my own, What equipment should a com 
plete amateur laboratory. contain? 


copist bas his own ideas about the 
hhe should possess, However, it is possible to 
mber of items that will be found useful and, in 
indispensable. Here they are 

struments and glassware: Several small, wide-mouth spect 
les, with screw eaps or corks, One’or two wide-mouth 
tumblers, or beakers, A pair of slender-nosed (weer: 

s, preferably of brass or stainless steel, One or more ordin 
icine droppers, with slender or pointed tips, A small, round 
‘brush. A pair of shears, such as nail shears. Scalpel or 
razor blade in holder, for dissecting specimens. A ten-inch piece 
Of glass tubing, for use asa stirring rod and for dipping up 
of liquids. One ot tio saucers, shallow dishes, 


of filtered Canada balsam, for mounting, 
‘ylol (xylene), kept in a one-ounce ‘dropper bottle 
‘balsam and fatty’ materials, Ethyl alcohol of 
oncentrations. You can keep a bottle of absolute 
hhand, and dilute it as required. Reagent-grade grain alcohol 
iolained at many drug stores, and denatured alcohol can 
na one-ounce dropper bottle. A 
hite shellac. A one-ounce bottle 
fon cells made with the 


arious staining solutions, including mercurochrome, 
methylene blue, eosin, and haematoxylin. 
Other equipment: A quantity of one By three-inch glass slides. 
A half ounce or so of No. 2 cover glasses, square or round, 
y-two-millimeter diameter. An electric lamp (any type of 
amp will do). And, of course, a microscot 
nong those consid 
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there are others, such as color 
eressary even at the beginning, 


Horo are permanent slides of bl 


is the best way of examining 


SMALL drop of the blood of a frog, chicken, 


ine way to do this is to let a an 
then, very quickly, draw the edge of a 
it, Another method is to drop the blood on a 
place a seeond cover glass over it, and then draw the two 
With a sliding motion, so that very thin films are left on ex 
slass. The blood will dry very quickly 


‘arious stains can be used to color the blood cells. One of 
the best is Wright's stain, which can be purchased from dealers 
Drop the stain on the dry film. A minute or so later add an 
equal quantity of water, “Then, iy another thy 
tiles, drain off the water-stain ‘mixta 
When pinkish areas appear in ¢ 
let the iy ay for several ming 
balsam, lay the cover glass in the center of a clean slide, and 
your preparat 

Blood! is pa 
your microscope is not ec 
You can produce the same effe 
hoard, somewhat smaller than th 
mirror and slide 

Use fresh blood, You can obtain 
finger. First wash the ball of the finger in a solution 
five percent alcohol anc. tw 
chloride, and then pun 
the same solution, A 
middle finger of the left hand 
Hood is obtained, ‘Then touch this drop 


ful by dark-field illumination. 
ppedd with a darkefield attachment, 


« by inserting a disk of card 
substage mirror, between 


in a sample from your own 


evaporation 
With dark-field_illumin 

the blood are seen more 

see the white corpuscles i 


T have some 
glasses in place, bi 
ean T treat it 

La the balsam ha 

4 be made by ¢ 


ed easily, when only 
ed. If the balsam is too thick, i€ ean be thin 
only filtered balsam made specially for micr 
resilts are desired 


small quantity is need: 
od with xylol. Use 
‘ope work, if best, © 


T hear so much talk 
about oil-immersion lenses. 
What are they? 


TCROSCOPE lenses 
Mi ittaccording oto 
| 


dots ve eycliee Log 
ther things, the index of 

ono the_anaerial 
D fens and object, 


Tens, the intervening ma- Fe 
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ial is air; and the resotv- 
ing power therefore is lin 
ited by the refractive in 
dex of ait 


If the refractive index of 
the material between ob 
ind object can he acters 


the resolving 
power of the Tens Becomes greater: that i 
freater detail can be seen without. inerensing 
Inignification, Ako, the image becomes mel 
brighter, ‘The most consmon way of oing thie 
6 to place a material suchas thickened ede 
fil between ens and ever plass, The relrae 

tive index of this oil i the same as that of the 
lass used, so some of the rays-of Tilt, i 
traveling. from a point in the object to the 
Tens, ate not refracted or bent outward s0 98 
to miss the objective, as they do when pass 
from the glass slide to air, Although eedtar il 
isthe: common innmersion ligtidy water 
‘other Higuids can be employed with tenses se 


figned for them, “The amateur shoud. mot 
worry very meh if he has no oll-immersion 
objective, for fhe ean do- most of his ob- 
ferving with Tower. payvered, fee costly Tenses 


When an amateur buys a microsen 
costing not mare than twenty dall 
which is more important, elearness of 
image or magnifying pacer? 


LEARNESS of image should he preferred 
‘always to high magnifying power, foe the 
ple reason thats magnifies of say 
Siameters of litle use Hf the image fe £ it 
tistinet that the details eanmot he seen. Size 
alone isnot. sulficient image must be 


teasonably: sharp. ‘The trouble with. geeat 
many microseapes alfered for sale to aa 
cues is that theie lowest magnifications are 
too high, A ggeat many’ common objects, sel 
as the eggs of inects, re seen better at a el 
tively fow magnifeation of taventy oF Une 
diameters, than at_100 or more diameters 
He has been’ said’ tat perhape tevents-tie 
percent of all-amateae “observation can he 
tlone at magnifications of 100 diameters or 
Ieee, Inexpensive: microsenpes, because of iin 
Terent faults in their Tenses, parce lee 
Ainct invnges at high powers tha at 
magnifications 


Can carbon tetrachloride be used for 
dehydrating specimens, instead of sev 
eral baths of alcohol? 

O.CARBON tetrachloride does not enter 


into sobution with water, and theretore 
cannot be 

Specimen, G 
rations is employed almost universally fo 
dlehiveeating, Water inthe specimen enters in 
to solution with the aleofil. ‘Twa ste Bq 
Lend to difuse evenly throweh exch other 
‘Thuis some of the water in, sav, @ scion of 
plant stem, has to leave the stem when the 
Epecimen is placed in alcohol, in ertce to 
make this possible. 


botermils stained with LoeMle's 


our in 


i feet 


the object if iis 
only” then, move 
king into the eye= 
oving the tube t= 
sharp foctts Once 
I position ts found, fine 

‘by moving. the tube 
carefully in tither direction. With larger milz 
t always is sed 
ery near the cover glass and 


What important stains does the ama- 
tenr need, and what are the formulas 
for them? 
PTE staining 

a large exten of work being 
done, However, for a start, the amateur can 
feet along nicely: with Jess than a half dozen. 
These me 


4 depend to 
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ena, ian be ade 
or ina water bath 


Todine: Use ordinary tincture of lod 
and dilate with five parts ‘water or aleota 

Mercurockivome: Use in the strength sol 
for antiseptic purposes, oF dilute. with water 
a8 required 

Eosin: This produces 1 red or pink color 
Can be purchase a8 4 tablet or powder, and 
dissolved in water or aleotol 

Methylene blue: This {8 one of the most 

of stain, Loeters solution mde 

ig. thirty cubic centimeters of a eats 
ated solution of methylene blue in nico, 
vith 100 cubic centimeters of water to which 
fn cn ade fo dps of eect 
htion af potassium hydroxide, (A tease 
holds about 48 ubie centimeters, an ard 
nary’ drinking lass about 240.) 

Haematoxylin: Solutions such as the De 
afield haematoxylin stain are iffeult to py 
Dare properly, and are fest purclised ea 
rived. iten’ ured with eosin for sai 

‘Ail feline 
tion of the dry 

Metht grea 
in-diailed 
cid. Methyl 
for double st 
The specime 
with methyl 


me 


Mako a one-percent solu: 
in in water or alcohol, 
Make a saturated. safution 
water, or in one:percent. acetic 
pren andl acid fchsin 

nue of botanical prepara 
sts staineel several hous 


washed, and then placed for a few minutes 
in-the acid fuchsine solution, 

There ate & number of microscope supply 
houses whieh carry large assortments of mi 
Croscope stains put up in-one-ounce botles, 
or in similarly small quantities, An ounce of 
almost any stain will last a suprisingly fo 


Gan I see bacteria at 400 diameters 
with a microscope costing less than five 
dollars? 


10 ANSWER this, it would be necessary 
first to examine the microscope, However, 
cheap microscopes generally are almost useless 
ashen it comes to revealing bacteria. Althotigh 
the magnifying powee may be there, the deft 
nition of the image i *0 poor that the ob 
server docs not ktiow whether he is lookin 
aba bacterium of a speck of dist. It is pos 
Sible to sce bacteria” with amateur _micro- 
scopes made by reliable companies and sell- 
ing’ for 3s little as fifteen to thirty dollars, 
bout considerable patience is required: Bacteria 
ould be stained with a preparation stich ae 
Loellers methylene blue; sometimes the use 


‘THE SURVIVOR Vol. 5 THE SURVIVOR Vol. 5 
“The microscopist who would detect foreign 
substances in his colfee or other food should 
first Jearn to identify positively the coffee or 
food iteet—tearn how it appears une all 
conditions. Thus the surface of a, particle of 
rushed coffee bean fas. luaracterstic ap 
Pearance. After a microscopist has learned fo 
Mentity the food ite, hes faiely eetain to 
recognize avulterants present in any” elective 
quantity 


of a deep yellow o orance color filter will 
finprove the im 


Can a microseape be used to 


rants in ground co 


Weed, ‘The 
of th 


ard of F Di 
U. 8, Department ‘of 


POPULAR SciENCE MONTHLY S Fale 5 
FEBRUARY, 1936 Otrange cauties 
Tiny Particles of Common Household Chemicals, ’ 


Viewed Through Your Magic Lenses, Present a 


~ 
, of 
Weird Wonderland for Exploration and Study G R YSTA I an 


By Morron C. WaALLING Revearep By Your Microscore 


i} = ae 


{HIS is, in many respects, th 


of crystals, ‘The metal- includ 
jst, with his special micro- 
5, studies the crystalline 


I 


structure of and Fearne hos 
ke etter alloys. ‘The mic 

by comparing minute crystals 

son or substance used to adv 

food, with known crystal 


fe abit, Alot ve etable i i ream fe am ex 
AEE apa aerate stem, with the ‘eer a Banaen inived.an slcohal inion er 
fig depends torn consleraie extent _ scale sta an cx the sal eeetec warner whore const 
ki lye of microscopic erystals. tion is described later in this article. When 
Uae ealer beta Us eraporac aid 
nowt the ele ofthe igi 


esting and place the slide on the stage of your micro: 
upon which he can train hi which has been tilted one or two 

‘crystal is a piece of rom the horizontal, Focus at the 
‘or compound whose surfa of the water film in the thinnest part 
arranged symmetrically J never want layer, and watch what hap: 
is an outward expression of internal ateriale. 


ture—in other words, of the manner in 
which atoms and 

stance are placed. For ¢ 
fale have heen classified 
geometiic form, into. “syste 


You will see, here and there over the 
microscope field, tiny cubes that increase 
fairly rapidly:in size. There 
f cubes that grow into masse 
modernistic buildings. ‘The 


cording to thei 
het 
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cls are ctystals of sodium chlorid 
common sall, Scattered among. thein: you 
inay observe erystals Hat are not cubical 
in shape but which may have 
many-sided forms. ‘These a 
‘other materials, perhaps some iodine salts, 
Uhat were present in the table salt 
By this simple method, you ean prepa 
les of hundveds of ‘different 
soluble crystalline substances, ‘The proe 
ess almost invariably consists of makin 
A saturated, or at least a strong, solution 
Of the material either by adding a fe 
drops of water to it-ona 
slide, ot by dissolving 9s much as possib 
inn small quantity of water, aed then al 
Towing some of the solution to ¢ 
and deposit crystals, Heat is applied main. 
ly to hasten the process of evaporation, 


Alet you tire of looking at isolated 
crystals, Cry: mixing tye0 
gether in solution, and letting the resulting 
Fiquid evaporate on a slide 
materials for this stunt are the sulpl 
of copper and magnesium, Make 
salurated solution of copper sulphat 
(blue vitriol), and of magnesium sul 
Le (Epson salts), Mix a drop 
ach solution together on a gla 
and heat to a fairly high temperature 
The salts will fuse in the of 
crystallization, Do not carry Ue heat 
jng too far, Slop when the material 
has formed a clear film on the hot 
sass 
Transfer the 
Adjust the! illumi 
Tight is not too strong; or, better still 
employ dark-field illumination if your 
microscope is equipped for that. As 
the film cools, you will see Fittle points 
pear anid spread out in a beautif 
pattern, You often can start 
points by touching the file with th 
point of a needle, ‘The grow 
terns eventually run into each 
at which Lime gravth stops 
sult is a crystalline mosaic that is 
best seen at fifteen or twenty diam: 
eters, Sometimes, rainbo 
visibie in the intricate patterns 
Various other stunts can be per 
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tallic salts, many 

fascinating’ spiral 

and curved pat 

ems are formed 

by the crystals, 

The solution should 

contain about three 

or four percent of 

colloidal silica, ac 

cording to some microscopists. Commer 

Cal water glass (sodium silicate), sold for 

tase as an eng preservative, scone 

siderable amount of colloidal silica 
Water is not always the solvent eme 

ployed for making solutions from which 

crystals grow upon evaporation, Sulphur, 

for instance, is insoluble in waler but dis 

solves readily in carbon disulphide, ‘There 

are two crystalline forms of sulphur, the 

monoclinic and rhombic, Melt a quantity 

‘of sulphur in a small erucible—a small tin 

can will do—being careful not to let it 

catch fire, If it does, smother the flames, 

hy placing a piece of cardboard over the 

container. Fumes of burning sulphur are 

irritating and, in sufficient quantities, poi- 

When the sulphur has become 

liquid, ‘set the container aside to cool, 
Alter’ part of the sulphue has solidiied, 

pour ot the liquid center, ‘This wil reveal 

a mass of long, slender, palesvellow crys 

tals of monoclinic sulphir, In time, at 

ordinary temperatures, hese will turn to 

masses of rhombic sulphur 


SHIERE is a quicker method of produce 
ing rhombic sulphur erystals, Dissolve 
some sulphur in earbon disulphide, pour a 
few drops of the solution on a glass slide, 
and let the solvent evaporate, Scattered 
thombie crystals of varying sizes will re 

AL filteen or so diameters, these are 
very beautiful, In hanilling carbon disul 


phide, Keep it away from fire, as il is 
highly inflammable and explosive 
Tn your study of crystals, you will find 


ach substance that erystallizes 
does so in accordance with a definite plan 
or patiern—a fact that is of value in 
recognizing unknown materials—the final 
crystalline pattern may not always be the 
same for each material. You can demon: 
strate this with a solution of common salt 


Place a drop on a slide and heat it gon- 
ly. Soon the water at the edge of the drop. 
will evaporate, and the solid material will 
be visible as a tinglike deposit. Some- 
times, masses of crystals will grow out 
from this ring with amazing rapidity, soon 
covering the 

entire area of the drop. If you remove the 


sulphat 


3 Prive off water by heating the tite gery 


Renter shown. in the iuntition inthe retiatance 


of heat 
‘rystalizatio 
Under the mi 
that Ihe edges. of the area 
formed while the ne b 
struct that differs from L 
tral portion, Yet all the so 
Tas trystalized- accord 
pian provided, of course, there fs but ane er 
Lalline substance present 

Crystals exist abundantly in na 
haps no more beautiful 

than ‘the 


agonal ot six-sided 
wltakes always have six si 
points. So endless ae the i 
whieh the erystaline 

ho one ever has found wo 
Minkes,” Some Mikes const ent 
Plates, others. of hheaped-up th 
thers of combinations of 
aygles bounding these. sho 
Always aisty ot 120 detec 


TPH iconic stds 
‘quires certain conditions. The te 
nna Tone, from twenty-five de 
Fe Gelng favorablee "The mer 
patent must he atthe same 
auth c 
Centrally: (Lis paseble to work in a parage 
fr oil a sheltered poteh, where 
conulitions are 
ma piece of b 
Hoare, ot a piece of blnek cloth that has be 
toutdoors Jong enough to aecuite the tempers 
ftire of the surrounding at 
Hote the collecting board where the fa 
will fall on it, You exw select the most peo 
Makes and transfer them to cold 
slides with the ald of feathers; or Yo 
Collet tliem om the slides in the fest pla 
Taying clean slides hoard tne 
i eubher ‘oF "wooed 
painted. lath Most of yo 
Ae by reece fight, so that you 
heed transparent Suppo 
Hshowilake will not fast very Tong becats 
even ata low temperature, the ice crys 
tvaporate, ‘The nly. W 
benny of ts 
graph of it. Ind 
Erilicial light sources. because they 
too mich heat. Try making pictur 
Jani by rellected daylight 
Tic not a dificult matter to preserve in 
definitely many of the crystalline w 
freate: by evaporating. solutions. 
terials, such a3 rhombic sulphuie, 


Vout can colleet 
ke hard tubber, a painted 
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la 


iar 


he Trey gh carior ciicree 5 cartavell ment Gy applying asid. sie 


hut an embed an empty tomato ean, a lamp Rocket, ase 

c < tnsceoneved wire of the kil use for electric 
; Cent lamp, and sone clean sien sand or “ied 
srl oe oer fravel" Atount the socket inside the con, on 

; : the bottom, Ce wires fo. the ter 
; We see a and lead al through a, Hoe 
: fa es’ Sen hi ig din the side of the ean, Seat the wires 
fa tieesinch glass slide, with eee ld 


Serew tie lamp into the, socket, and. pour 
xivl around iL until only the top is visible 
The sani is to prevent heat from escaping 
in appreciable ‘quantities. except al the top. 
Cover the top of the ean with 1 piece of cop 
per tereen wlee, to act as 9 Support for sides 
or containers. "It 

1 want {o subdue the light from the lamp, 

fd a dik of red fc 


i : agri Baty 
f 
" and the ike 
pte pera for considerable 
t ee 
m Tonto ene time tha te tm Wl be 
fae dammced. A lamp of {he old carton type 
t trhich gives mare fat ian lhl ean he ned 
ree The’ special therapetc or elec 
1 tanga Co be eploped. Special Kins 
Crystah oa ¢ ordinary lamps. When ordinary 
n f 


Pena - 
! : Fete oases 
\ the Bese 4 ahaa fom s 
Avie Si Bmes busied Mele Masi eaelmiame ee ine ote 
9 [pecs of came indeed ull re 
‘ Teche epkcernAr carr 
cof fat ates eee tt 


Tf you have a transformer for operating a 
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rT 
mn fte-havard stand 
renlional heater which 


Nature’s Jewel Boxes . . : 
veatey ay vous MICROSCOPE 


y MAY, 1937; 


Mud of Any Garden Pool, 
A Diatoms Prove Fascinating 
wr Sindy Under The Magic Lens 


C. Walling 


le cell is made hard and 
is glasslike in appear- 
chemical composition, 
rence between 

gain of sand is greater 
a milk bottle and a eit 
ose] turned out by a master 


a membrane or “skeleton” of 
n consists of two plates called 
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valves. In most diatoms, these parts fit 
logether Tike the halves of a fat pill box, 
their edges overlapping. This overlapping 
region is called the “girdle” side 

Tt is because of the markings on its 
silica skeleton that 
the diatom is famous 
‘ag a inictascopic ob- 
ject. The surfaces of 
the ‘valves. are. cov- 
ered with lines, 
grooves, dots, and 
slyiations arranged 
in. systematic order 
o form a decorative 
scheme rivaling the 
carving on a piece of 
jewelry. 

Many diatoms are 
able to move about 
ii the water in whiel 
they Hive, You can 
sce them’ swimming 
neross the field. of 
your microscope Tike 
Tittle yellowanimals; 
yet they are classed 
as plants. ‘These lit 


PREPARING DIATOM SPECIMENS 
FOR PERMANENT. MOUNTING 


Uc one-celled creatures have two ways of 
reproducing themselves, In the “sexual 
method, a single cell throws off its mem 
borane, and unites wilh another diatom to 
forin a sexual auxospore, oF reproductive 
cell, from which nevt individuals develop, 


In the asexunt method, m cell discard 
ils membrane and then changes 
and sometimes two aust 

Diatoms are among the vst plentiful 
rniceoscopic bits of life to be found, helt 
distribution is worlwide. You will find 
them in both fresh and sll water, in every 
Hom, shiggish stream, seaside puddle, an 
Iack-yard lily" pook-in.fnel,. wherever 
dlton for a tength of time. They also x 
cur in swifly owing streams, but ther 
they may note ensy to collet 

You can fd diatoms in winter or sum 
of the mixl-on a pond boltom, With m 
farge snoon, along dippins tue, 2. nel 
nave Dy sessing a muslin Dine (0 4 hop 
tire aflached to-a Tong hanile, or even 
wide mouthed glass hott, 
whi Inger of mal From the I 
pond Select, Ht possible, pw 
Jellowishegrecn patches are vsile om top 
OF the mud. Filtments and ragike fora 
tions altached to the roots af sater pnt 
Submerged stones, and sticks, usually are 
Tich in diatoms. Moss of carious. Kinds 
tay provide abundant materia. Diatoms 
OF the sea can be found ufhering to shell 
Coral, and other underwater object 


1947 


Afier you have gathered a supply of 
material that ct may contain 
diatoms, return to. your I and 
prepare for one of the m 
investigations you ever attempted with 
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your microscope. With a dip tube, Hit a 
iit of the settled matter from the bottom 
of one of your collecting hottles and de 
posit it on a slide. Add a cover lass, be- 
tne sure there is sificient water to pro- 
vide complete immersion but not much 

You can identify the diatoms by their 
brilliant yellowish color, and th 
ametrical glass. skeletons, “Some of the 
skeletons ‘will be empty. These are the 
silica remains of diatoms that may’ have 

ries ayo, for these tiny, marvel 
cously formed bits) of glass. are ‘virtually 
evertasting 

Diatoms range in size from tiny specks 
up to about the dimensions of a period on 
this page; a microscope fs the any key 0 
heir wonders, Do nol expect to sce all the 
details with your instrument, for even the 
finest and mast powerful lenses made have 
dificulty in resolving some of the details 
‘of diatoms. For instance, photomictos 
eaphs_ showing. cilia’ are. comparatively 
Tare. Cilia are the minute, haieike append: 
ages that project through the ghyssskele 
ton and, by waving back and forth in the 
water, enable the diatom to swim, Dols 
and other markings on the silien’ valves 
fre so fine thatthey ate employed (0 test 
the pover of oil-immersion objectives and 
aie mieonce fens. 

But even though your microscope may 
lack the magtifeaton athe resoling 
power required to reveal the more detailed 
wonders of these Gny objects, Hetil can 
inake visible a wealth of detall iit mag 
nies 100 or more diameters, ‘There are 
So many varieties of diatoms that you 


Tived cent 


HOW TO PHOTOGRAPH DIATOMS WITH AN ORDINARY CAMERA 
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might spend your entire life. studying 
them, and still fai (o see all existing forms 
‘The silien valves usually are the parts 
preserved in permanent preprations, for 
they are the most interesting. Before you 
ean mount them, iis necessary to remove 
the organic matter. Sometimes, simply 
boi ms in nitric acid, and 
then washing them well with water, will 
he sulficéent, However, expert a 
handlers usually employ’ more involved 
process. In handling any of the acids 
mentioned here, dy so with extren 


and ina well-ventilated place, 
Ireathe the fumes, and keep the eb 
away from your Clothing and skin, 


‘To separate diatoms from organic n 
{rial bits of shells, or olher matter, place 
ain 

the collected 
and drain off 
ine, Addl a. tle hyseochl 
tant the plantmat 

Dock, Tis a good 
remain in this acid for about a 
ons, Then adel water, et the mate 
tnd atl pot aff the water Repeat th 
several times Let the flask stand several hows 
falter the final washing, and then pour off all 
the water possible 


‘Any. rennaining traces. of organic. mste 
may be removed 
fi sulphuric acid, one eleopy ala time, 


nisin the bottom of the tube, and 
‘lightly, Organie substances wil (ue 
Nett, auld alittle piece of potass 
ell 
‘coh, and then 
akee nt water 


bh 

bichromate, to remove the bine 

Tot the cantents of the tube 
them into a tube or 


wn 
Never pane seater hito the tube, for am ex 
lesion might vesull. Finally, rinse several 
finves with water as leseribedd above, and, 


yout diatom 


‘eseept Tor the presence of 
fre ready to mount 


PPO SEPARATE. the sane from the dis 
toms place the misture it est tube hell 
filed with water, aud shake, Let it stand until 
the eal as settled, Teaving the liatons, 
Ivblich are fighter, steperded inthe seater 


HOTTLE Racks 


nami 


ea 
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thas heen added, When teady to make a per- 
Tbakam, cl 


hal 3 

ter 

Ty" into place, with the balsam spreading. a 
ly to the edges. T ise more hasan 


rwecessary. 
produce slides of 


8 yellow oF very: li 
ind it reveals unsuspected’ beauty. 
ord the wonders. you see 


kinds nf plot 


Storage Racks for Reagent Bottles Are Lasily Made 


K 


solved method is to keep 
those that are used side of OF LENGTH 
microscope desk, tn : 
a oP bisic 
ight. ‘This keeps RESTS ON. 


the way of syste 


Tess. frequently 
of this type can be made as 
shown in the draw 

‘The use of celluloid 
els to be ily. 
to kee 


ay be prov 
off dust. 


Hoes 


WOODEN DISK WITH 


1-GAL GLASS JAR WITH 
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rmicrographic outfits as there are diatoms, 
Some of the professional layouts cost more 
{than 2 high-priced automobile. But with noth- 
fing more than a microscope, an ordinary com 
fra, aid a fese pieces of colored las OF gel- 
Alin, you can tara out surprisingly food work. 
Athough you ean jussle a tripod with a 
tilling head ‘so thatthe camera it supports 
rsaimed down the microscope tube, 
wnport_ ar 
‘One of the illustrations in is 


ctf sch a camera support to 

ra Tens in approximately. the 
s your eve when you are mak. 
vations. That sy the lens. is 
laced atthe evepnint, ofthe microscope 
Setar, You cnn wise any kind of can 

sip ox type tothe highest 
tol variety. 


SHARP focus i obtained by the followin 
D method: Fi a-diaton 


ext foes the camera 
‘on some distant, object-—something. 200 feet 
re away Ti cle the ft 
‘on fovising-type cameras, Hf you use 
Tred-for my yo eed not do any 
‘adjusting. Now support the camera so Chat i 
Teas occupies the same postion 
‘occupied when your focused the 
[lake the exposure hy plein a 
Ihnard between the microscope 
Tight source, opening, the shutter, removing the 
‘cardboard Ton enough to adit the light for 
tive necessary fength of time, and then closing 
the shutter. By using the cardboard instead 
fof the camera shutter for making the aetval 
exposure, ye avoid excessive vibration, 
ticraseapes perform better if monochro- 
atic, or one-color Hit is used for illu 
ing the abject when making pictures, For thi 
telatin oF glass filters, which permit only fight 
Df certain wave lengths to pass, are placed 
the Tht ear, teen iron and Tight 
Source. For photographing diatoms, green oF 
Hie fiers generally ave use, with green per= 
Japs the more popular 


‘8 visual sty” of it 


(POST WITH HOLE 
THROUGH MOST 


center 
PIN 


FOR BOTILES 
Borrom rewoved” 
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= we POPULAR SCIE 
if lelp Y our M ICrOsScoOpe How To Use Simple Chemicals To Bring Out 


The Obscure Details of Your Specimens and 


a ace 
with Stains and Reagents 


monly used in microscopy, and 

some of which are seldom’ men- 
ed outside of a well-supplied 

laboratory. But his question is 

typical of a great many asked by 

amateur ict questions 

Sains and 

proper pursti 

hobby. 


very frequently, much like the. ad Gi ’apatonn i raadgitar Canoes 
tninistering of 9m ta Alou te Blood sme fs tegeitagly 
resulting changes rit réole,stach'a'cover gles pertnancnly ith Balen 


and beautiful th the observer 
cen anything readily available, Eosin, a red dye, and 

of the kind, they are little short nethylene blue are good examples of the 
miraculous second) r0up of stains. which consists 
Stains are applied to spect inainly of substances that belong definite 
ma i ns. T Hy (o. the art of microscopy. ‘The third 
color othe ict objects —_elass is a group of commercially prepared 


and make them easy ta sce. ac os sold under brand names Tike patent 
(etia provid hey medicines, These commercial stains, ns 
color parts of ‘well as those in the second group, ean be 
stand out from other parts, Some obtained from any dealer in microscope 
times (wo oF more colors are used supplies. 
(opikis. lage la,work wilh scdeaal Todine has been mentioned as a readily 
tissues, it isa common practice to available slain; mercurochrome is an- 
stain cell walls one color and niuclet thet. As a matter of fact, almost any. 
her, Stains add to the beauty Soluble coloring ingredient can be used 
2, Bey, fx with alohol. and apply the sain, Use a of am object, such as the cross sec with some degree of success, Household 
2 medicine dropper, or, for staian that act slowly. tion of a plant stem. ‘This may not yes and water-color_ paints. sometimes 
fee conaplatelzae  opnerRE PARE Ie of primary importance to. th ‘work very well, One of the simplest and 
scientist, who is trying to differ most dependabie stains for use with 


entiate between parts of the struc well-known slipper-shaped. parameciu 
ture rather than make them more ordinary writing ink, and the technique 
beautiful amateur, ho is very easy to master 
hobby largely be Pat a drop of water that contains pat 
this reason fo mecia on aside, add a cover glass, and 
staining je important focus the specimen. Now remove the 
hap th caver and apply a Tittle red ink with a 
‘Specimen: be stained either toothpick or the bead of a pin. When 
in hulk or in sections. ‘That is the cover glass is replaced, examination 
f the material, will show that the staining has made the 
set or small animal, Uichoeysts, or stinging organs, and. the 
may od in the stain: Insislike cilia stand out clea 
may’ be about four minutes, take a fo 
each se Containing blue ink, and touch its. point 
been tt a to the edge of the cover glass. Watch t 
second method is perhap: reaction through the microscope. As the 
ter, where material is sect Dine ink is drawn in under the cover 


AN you ive information ane the like are stained in bulk, ut they tla ‘the advancing. wave of blue 
Duct nny of the fellow, ave handled very mich as if they we ‘oor main ‘pact of the. sing 
Ing Sains and reagents, as sections «tetas nga raat deep 
fo use, and. the prepa jenerally i a red with a purplish tinge; the eyclashlike 
aoe Ay ne tee Man pectaioed ave th Cilia become fixme-colored, andthe de 
eS tea See oa na eect cream, conesting __fensive trichocysts are a. deep blue 
That js what one microscope: fan ramon ot ances like “hmong the Spec mieicne ne 
a ee ie e and there are so many useful chemicals that 


nine items, some of which are com matear be 
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fe cena get | Tissue-Thin =" 


MADE FOR YOUR 


eg eee 
eS ere YPECIMENS microscope 


This Article Describes MORTON C. WALLING 


an Easy Method by Which 
Soft Substances Can Be 
Sliced into Sections by 


Setting Them in Paraffin 


Iry lee. Another the Ussue, extrneting all the water 
h paraffin so from it, anturath with: parafin 
nt a third slicing, removing Ue parattin from the 


slices, staining if necessary, and mount 


At the left it @ magnified section of the 


of o flower, showing pollen grains, 
Below, section of dog liver alter staining 


to freeze 
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are about as many different ways 
arriving at Ute same destination as 
there are of dancing the big apple 
Every worker has his pet fixing solt 


tion, his particular method of dehy 
rating, and his own way of doing this 
and that, But his results are usually 
Tittle different from those of another 


worker who, compared with the 
seems to he doing everything w 
That, perhaps, is the way of all 
Anyway, ib indicates that the various 
steps about to be outlined may be 
varied considerably without causing a 
major disaster 

For one thing, 
some of the old, es 


are going: to junk 
ablished steps, and 


To make paraffin soctions, frst plunge 
the specimen into a Fiing bath te hill 
and hordon the calls forming is Hasve 


Pari balers 


To dha the specnen il 
Shee Sense a ee 


A lin 


seated In por 
Wie becker. mode 
> end veflocier 


md hours of time. 


th of a rather re 
fairly new, and inexpensive 
alled dicxan, The usual 
bedding tissue in parattin 

for sectioning involves passing it 

through a number of alcoholic baths 


increasing strength, until finally. abso: 


Iute alcohol Is reached, for the purpo 
of extracting water. Fairly Inrge plecen 
fof tissue may have to stay in one bath 
for many hours, with the total time 
required running Dioxan 


in that Kills the cells of the tissue 

nist Oxsovor ardece' thain: wiittey wil 
okt their’ shape during subsequent 
handling. Best results are obtained 
hen the ti ma freshly killed 
aninial ts pln mediately into th 
fixer. OF course n't do that with 
the beefste will have to dis. 
regard some distortion hat might 
“orry Cut your meat int 
itt y eight milli 
rf side, and drop it into about 
no really 
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alcohol and 250 cubie centimeters of 


water (preferably distilled) and add 
one gram of pierie acid, Leave small 
pleces of tissue in it a day, larger 


pieces two or three days. 

Rinsing. Remove the Ussue from the 
fixer and rinse it in a beaker of water, 
Small metal tea balls can be used to 
hold the tissue during such operations 
as this, 


YDRATING. After rinsing, place 
the tissue in pure dioxan, Nobody 
Seems to know exactly just how long 
fa given tissue need remain in dioxan 
for complete dehydration, but usually 
three to six hours will be enough. For 
a limited amount of material, you ean 
keep the dioxan in a smnall vial, IL is 
best to transfer the tissue to fresh di- 
‘oxan once or twice during the dehydrn- 
ion period. Where considerable ma- 
terial is to be handled, and maximum 
tise is to be obtained from the dioxan, 
n common method is to make up ® d 
hydrating bottle, 

Place some granular ealelum chlo- 
Fide In the bottom of a jar, say one 
holding four to elght ounces of liquid: 
cor you ean use a phial holding: an ounce 
for 80, for sinall pieces of tissue, IM 
the jar about one-sixth full of chloride, 
Next, insert a disk of fine wire mesh or 
fa plece of gauze or other cloth. ‘Then 
pour in dioxan until the container Is 
bout nine-tenths full, When you put 
fa plece of tissue into this dehydrator, 
it rests on the screen or gauze, the 
dioxan extracts the water, alcohol, ple= 
rie acid, and most other reagents from 
i and'the calcium chloride in turn 
takes up the water and other sub- 

‘es from the dioxnn, ‘Thus the 
dtioxan is kept always free from water 
When the chloride grains have onked 
up so much water that they fuse into 
n solid mass, pour off the dioxan, filter 
it, wash out the old chloride and add 
fresh, and replace the dioxan, In this 
way, dioxan (which costs only about 
twenty-five cents pint, anyway, eon= 


tainer extra) can be stretched out. over 
a surprising amount of work, Instead 
ff calcium chloride, you can use cal- 


cium oxide to extract water from di- 


MBEDDING in paraffin, ‘Take the 

cubes of beefeteak from the pure 
Gloxan, and place them in a bath con- 
sisting of one part dioxan and two parts 
neltel] paraitin, Keep at a tempera 
tire that will maintain the parattin in 
fa liquid state, Leave in this bath for 
about three hours, ‘Then transfer to 
f bath of pure paraftin, and leave for 
another three hours. | Some. tissues 
may require longer. Also, in some 
cases you ean omit the dioxan-para 
fin bath, and go directly from dioxan 
to pure paraffin. 

‘The paraffin should be specially pre- 
pared for microscopy. You can pur- 
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chase it at Diologienl supply houses of tissue to t 
Several grades are When th 
available, ranging from soft to hard. ean m 
le, dissecting needies 


eral ptirposes, a mediun grad 


For & 
melting at abont fifty-three degrees so 


centigrade, will do, paraffin block, 
J, you can to the direction of the cut to be made. 


To keep the paraffin me 
lise an arrangement ike that’ shown 
An electric lamp, sixty to 100-w 
size, ig held in a socket provided with 
a reflector, and suspended above t 
beaker or jar containing the paraflin, 


with a knit 
FER the tissue has heen left inthe the paraffin 


pure paraftin bath for the required ere 
time, transfer it to melted paraftin held and pre 
in paper molds, which hardens into the sp 
reotangular blocks. ‘These paper molds 


fare made by folding rectangles of pap 


wice as long as they are wide, f 

by eight centimeters 

venient size. Fold the rectangle length- hers probabl 

wise to form three strips of equal directions. 

width, ‘Then unfold and fold eross- if necessary, 
nso to form three equal strips. the microtome 


and you have ar 
the center, surrounded by ¢ 
This center aren becomes the br 
of the mold, Bend up the 

until they are at right nngl 


nt others. ¢ 


hottom, folding the corners hack over — (and the 


the ends untit they overlap. ‘Then bend — th 
the ends down to form handles, and 
places to write the name 
being embe 

Pour melted paraffin (which 
results, should he filtered thro 
paper held in a metal funnel heated 
with @ Bunsen flame) into the tittle 


paper molds, and transfer the piece 


ds for 


Tiny molds, folded from paper at thown 


‘obove, ate vsed to set specimen 
hhondy’ block of solidifying paraffin 


m, one piece to a mold, 
paraffin begins to harden, you 
e the tissue around with warm 
nge the pieces 


After the paraffin has 
facdaneds Wartp. se: panes orans ce. 
trim roughly to shape 


cement the block to 


arming the holder 


with respect to the holder, 
you will oblain accurate 


wish 
twist about in various 


nnd insert the block into 
‘With « sharp 


angle in straight 


im not permit It to b 
them as thin as pos 


sstie) will curl. ‘7 


For handling 


the object use 
the thin slices, 


in one and fastening 


‘deteils of the hondy tool f 
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eral glass slides by washing with a 
cleaning powder and smearing one sur 
face with albumen fixative. ‘To make 
this fixative, mix the white of an egg 
with an equal volume of glycerin, and 
auld a generous pinch of salleylate of 

Ja to prevent spoiling. For each slide, 
only a mere film, made as thin as pos: 
sible by rubbing with the finger, 1s 
required 


tions on an albumen-conted slide nnd 
place a few drops of water beside them, 
fo that it flows beneath the paraffin atid 
makes them float, Or, you ean add the 
water first and Uien the sections, Warm 
very carefully over an eleetrie lamp oF 
a flame, until the sections become soft, 
(but do not melt), and flatten out 
Drain off excess water, arrange the 
sections to the required position, and 
Jay the slides away, in a horizontal po- 
sition where dust won't collect on them, 
to dry. Let them dry twelve hours, 
Removing parafion. Place the slides 
on edge in a container of xylol for sev- 
eral minutes, or until all the paraftin, 
has been dissolved away, leaving the 
sections adhering to the albumen 


[A % oe or more of te attened sec, 


the gloss with albumen fizative mode 


acetic slide, ameor 
by miting glycerin with whit 


of 699 


the section in place, dip the 
slide in ylol, oF shown in the uppor 


photograph, to disolve the aarattin 
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ny. If nee 


ply place the balsam on the 
‘and add a clean cover glass, 
When no xylol fs present in the balsam, 
dehydration may continue after mount- 

oxan-thlined badaaen wilt 
falco up the tise 
Balsa thin ean be 
washed from gla: 


the xylol from the seetion by 'washin 
in two changes of dioxan. Tt is heat 
to use a prepa 


with water. 


= 
Exploring the 
World of Insect 
WITH YOUR 
By MICROSCOPE 
Morton C. Walling 


Tk: RN the magic eye of your micros 
mn miter 9 


for wing Cat, under the reveaing 
pasver of lenses, does nol heeomne thing 
fF suprising beauty. to the per " 
it for the first Lime, ancl an abject sur 
routed hy’ stil tnsnivedd miy'steries to th 
inieroseopist who has seen st a tbaussnd 


tues 
of sient Heatly off 

oor, and textine 
‘Capture a bultertly and awh 
ayings against a clese glass slide. 1f yout 
Yo obain in this way 9 collection of 


ten it, and 
from the wing and fay it on a si 
careful not to rub off toa many 


‘An insect seale, yee will fin 
Ty. resem plant Teal 0 . iay stem. You will find 
cases, a Mat paelte with a ht 2 That the coloring, seen in such objects lies 

pers more or I yin sand that Ue part of 


attached, 9s 
erally #5 cal 
rs and hues a 

the same 
of certain 


point. Mo 
sre marked 
ridges and 
that cua eith 
allel to the stem or “handle,” at right an: 
lo it, or in a radiating pattern. “These 


cect to which they 
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that is best seen by reflected light 
Scales. seem to 

Uially: dried cells wh 

lapsed to form thin, mm 

jects, something like 
Insect hairs present a wide variety. af 


sizes and shapes, Some nd sharp 
edged, like the blade of a bayon 

nve Tong, tapering, and. pointed, [iba 
keen ance. | Others are equipped 
hobs, offen highly ornamental, along their 
shafls and at their tips, ike’ war elu 
Still others have peculiar tips whiek 
semble arrows oF spear nv 
ets, stich as the dia ean 


‘of each kind, drop’ a little turpentine ou 
ne of the liars oF scales to he mounted 
If this makes them wore. bilfiant- and 
clear, the balsam mount sill he bet 
Otherwise, mount them " q 
formed hy spinning ring of shellac on t 
loss slide, or by cementing, witless 
thin washer of cardboard in the center 
Of the slide, "The specimens ean either fi 
placed loosely in the sh 5 
thus Formed, ae seated in c 

1 ghiss; oF & very thin layer 
hesive such as batsane thin Tol 
can be spread over the cell bottont to hold 
then in pla 

The antenna ins 

nie ohjects of distinction 


1955 
1 females 01 
in orld 
‘han. inthe 
The m i 
D . ‘a 
i mara 
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wes stretched, Hike the silk of an umbrel 
(SIE ribs oF veins, ‘The upper me 

1c is attached to the ribs, in most cases, 
mote firmly than the lower, a8 you ean deter 
re by pecling off the membranes with dis 


ecting needles and fine-pointed tweezers 
When examining wings, particularly” those 
overed. with scales Uhat stint with. startling 
xuty when laminated by reflected Tight at 
it convenient 
that the nn 


a boitte 
is quarter inet oF 0 be 
noid then pushing sewing 


le by pling 
inch ony to a 

il of which 
1 the cork 


machine or darning necile through the cork 
Fasten the wing to the needle 
bit of wax orf 


and clamp 
0 the stage with one of the spring 
hich engages the projecting pa 
siip. A ktnb, for turning the nee 
abe mnade filing 4 knurled bind 
init with, soldee and ineerting the 
tier end of the needle into the hole b 

the solder Hardens, 


nature of displayed in 
the insect world crops out strongly fn the 
Iiymenopterans, tho winged 
members have two pales of membranous wi 
in tander, From an acroniynamnie stan 
nie aresaren wit of Ui 
nr sires bit from the slanvipoant of com. 
it fe leieable to have win that ea 
fed nek, Therefore the hnenet, the wa 
wee, among others, have wit 
fcuuipied with a elrange looking mechanisn 
Along the forward eige of cach reat Wit 
a tone of tn, ened hooks, looking 


au 


“PRE, inset 
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DOUBL 


E EYEPIEC 


LETS TWO PERSONS LOOK AT ONCE 
DP wre 7 


Teresting ‘object thy 
croscope atwl at the s 

a friend? You can 
Aemonstealion att 


ok at an in- and the other into the side eyepiece, When 
veh your mic fist using the device, the lwo eyepieces 
Tine show it to must be aljusted so that they are the same 
it you have a distance from. the objective, measured 
hnment. ‘This is sim- along the path of the Tight rays, ‘This is 
which splits done by focusing through the top eye 

into two parts, piece, and then, without moving the mi 
parate eyepiece. focusing knob, sliding the side 
m to an extra —acalar back and forth until the image is 
ne_power sharp. Some loss of definition will he 
thin (No. 1) noticeable thraugh the side eyepiece be: 
of cardboard cause of light being reflected from both 
We the evepicces and to surfaces of the cover glass; bul usually 
fasten the altachment to the microscope, this is not excessive if the glass is thin. 
Constenction is: sh 
Iy by the illustration 


Paint 


Photographic dealers. 


tion attachment, one ob 
looks. into 


cay Torn apart, you ean peed off the omer 
The compound eyes Serape all of the 
iment tom the inside surface, wash 


Tine The The ays OU a cat The rear a 
fof ench forward wing is curved aver to fort & 


frroove, When the insect is at rest wing 
tions on each side are fokled hack separately vl ato Tayers dey ityand fay it on clean slide 
But when the wings are extended for Mh iil Gnd that His rather stiff, concave 
the tiny looks slide into the grooves ahead snake several cuts around 
then, secutely locking. th ection Tie cine i seal, each cut extend 


He up of he secimen fat ans he de with a eover 
my Fema ASP ol a it tou the microscope 
mage site ition iy ees oe 


ether. This in 
rey best ina 

almost 
of many it 


ey som cn 
eect aaes PTTUIS is the corneal layer of tiny lenses that 
cricket basa deumiike area i its uppe Trae’ tgte ars eatrin, (he comand 
bowed thik sin ane ith hom ages ent et de mood Conus fie ot 
Fe AE eS flee kel tht oi Ht te et 

indicates, by rubbing these bows acto Fach tiny tess. te computed of (pee 


scope iacientins by subbing loses bas: sere conves lenees, arranged vith their Mat st 
for Lymspanins vibeate 

Among the siarvels 
svhich the amatent mic 
teat fist hana is. th 
Muse Ay, the bee, the dr 
insets see their way: about, not 
phir of eves, but sith means, perhsp 
Thowsuds ny eyes, each a8 remat 
piece of optical equipment a6 th 
{sill whieh you sits them, Colle 
nytinds of eyes occupy a const 
the ineeet’s head, and appear as te dark So 

whieh frequently com her in 


ther. Why te Tenses? ‘The ansiver, 
nvestigators say, is found in the fact that 
he refractive indeses of the otter and inner 
fences ares dilferent, just a your microscope 
fences if they are corrected for certain detects, 
sich as the inability to focus colors properly, 
wade of to kinds of glass, Thus wate 
tnillons of sears ato, produced in the eyes of 
Reet a iene crmafuiation that Iniman optical 
recentlysteceeded in duplicating 

Back pair of 


tiny lenses is mounted at the big end of a tiny 


iosects Cone or pyramid. If you slice a compound 
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1the I 
Aesh which they. 


{quip Your Microscope 
for PoLarizep Licur 


Inexpensive Attachments Available to Amateurs 


qe Open the Door to a Wonderland of Beauty 


POPUL E MONTHLY you 


Morron C. 
WALLING 


[3 never seen a eryst 
of pot i 
rifled 10 abs diameters, 
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Deauty you can find in many subjects with the e cthing has bappened 
nid of simple. polarizing equipment c optics that has changed 
‘Some of the marvels of the polaris for the intr 
exoscape have beew di alte c altachments 


The lene, nd the 
ther is mounted on the Hutnator 


parallel (0 the pickets, the rope will be: 
icely; but try to make the waves 
run from one end (0 the 


ae ex when you 
TY any microscope. Thi vibrate it crosswise to the pickets! The 
the perfecting of a polarizing materi rope in this example corresponds to a Hight 
form of a sheet or plate (PS.AL. Ap wave 
e with the micro If there is another picket fence a short 
al color filters, listance from Ue first, the rope could vi- 
remethials rate with ease through both fences when 
tive pickets are parallel; but if the cracks 
inthe second fence were al vight angles 
{w those in the other, the vibrations along 
the rape would stop on reaching st 
And. so, inthe polarizing. thictoscope, 
there i 


polarizer that screens out all 


wave lengths sive 
those vibrating. i 
fone plane, and t 
‘8 second polarizer, 
usually called an 
analyzer, exactly 
like the fist, which 
sometinies lets the 
polatized light 
‘known ways Urough, and some 
ce vibrations trav times holds the waves back, depending on 
ition with respect t0 the first poe 


jaminate ob- Ia 
nes happen Thus you see that polarizing devices are 
is said to used nearly always in paits in connection 
sith the microsco tbat they ean be 
sujusted so that the light that the first 
fone passes is stopped by the second. ‘The 
first. polarizer usually. is placed br 
x Tenglty of 10 et fence the microscope slage or somewhere 
nil Fasten o inve stationary eb iv the beam of light illuminating the ob- 


ject: then her end in your ject, and the second polarizer, or analyzer, 
s hand so th xl above, insite, or hefow the eye. 
i up and E waves. As piece. One oF the other must be mounted 


ina diection So that it can be rotated, 
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‘The value of this set-up comes from 
the fact that some materials behave ia 
such a way that a heam of polarized white 
Tight falling upon them is split 


tp into two beams that vie Se 
inate in planes at right. ane MEE 
eles to each other, and ray 

Ci through the material at if= OPHEA. 
ferent velocities, hese two M15 
bens get out of step as they aaourf 
pass through the material, 5 S 
that some. wave lengths’ a8 g on 
they emerge are polarized in Sovte 
‘ne direction, and others are UAE S 


polarized at ‘right angles 
that direction, Now, itis dif 


nousne 


ference in wave lengths that jyueg 
determines color; and so, serve 
when the second polarizing ston 


Uunic enables your eye to st 
‘only the rays vibrating in one 
plane, the crystal, or whatever the object 
is, appears colored, ‘These colors frequent- 
Iy.are very vivid and beautiful 
As one of the polarizing units is turned, 
the colors change, A erystal or bitof 
crystal that appears in-one color when 
unit is in one position, will appear in the 
complementary color when the polarizer 
has been rotated ninety degrees. “Thus, a 
blue erystal becomes yellow; a green crys: 
Lal, magenta, and a red one, blue-green 
in the past, the most satisfactory way 
in which an_ ordinary microscope could be 
converted into a polarizing instrument 
was by the use of Nicol prisms. These 
prisms are cut from Leeland spar, a eryse 
talline substance that is by nature double- 
refracting and therefore capable of splite 
ting w Hight beam up. into tivo polarized 
eams vibrating at right angles. to each 
other. ‘The erystals are cut and mounted 
so hat one bear is lost, and only. one 
passes through, ‘The first prism (really a 
pair, of prisms cemented together), called 
the polarizer, is placed usually below the 
sage, andthe second one, the analyzer, 
is mounted above ar below the eyepiece 
‘The cost of the prisms put this method 
of getting polarized light out 
of the reach of most amateurs, 
Said to be superior in some 
ways to the Nicol prism is the 
new polarizing material in sheet 
form. You have heard a lot 
about it lately 
doubtedly will hear a great deal 
more in the future, for it is 
adaptable (o a great ihany Chines 
hhesides mictaseopry—stch as pho: 
ography, and the elimination of 
aulomobile-headlight glare. ‘This 
material is mote like the picket 
fence of our example than any 
‘other common polarizing device 
for i¢ consists of parallel Fines of 
fine erystae dispersed theowshs a transparent 
materia, Light can vibrate only parallel to 
the erystals in passing throne 
The material fs mounted between py 
lass for protection, anil these simple phss 
cniares or disks are’ placed Belowe the mien 
Stope staze and usually above the eveniece 
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ORDINARY CRYSTALS ARE TRANSFORMED INTO SPARKLING JEWELS 


as if they were Nicol prisms. You can 


A mleroscepe be 


tehase the polaris 


tip to neatly ef, for tet 
titans hem es 


cd fo 
type beeate 
d fer other pur 
reflections in 


attacl 
an be made 
ine aed card 
ray of ight 
ane uf 
i 


jet from ils sr 
The polarizing ef 
lat Is ok con 
stization ean be 


‘stacks of cover 


Stew cr 
ec ranstoreation that fe brought a 


when viewed 
nt by the polataing disks 


nonty moderately 


Jasses so thal they ave aL an angle of about 
{lant thee dessees fo the ask the t= 
cape lenses, ad arrange ote of the unite $0 
Mat ican be rotated. From eight to twelve 

1 plasees will he sulfient fot cael Unit 
Clean the glasses well wit househoitl eleans 
fr. Make front cardboard, rolled paper, or GL 
Sou have a lathe) brass, to Lublae MoUs 
tor the lass pieces, One of ese is to. be 
ranted iretlytnder the hole i the mic 

stage I there fs room, oF somewhere In 
The hen of Fight falling on the subsage anit 
for i there ie nit, "The analyzer lansing 
tre made so that it will HU inele the micro 
ceupe tube directly low Ue eyepiece, or 80 
tit it will ip aver the eyepiece} oe the cover 
lasses can Ive mounted ide the eyepiece, 
just ben the upper Tens, "The exact form of 
the Insings will depend on te micrnseoe 
st have 


Yer Thousings, val-shaped glasses. tte 
hat the 
housing in two parts, coneisting of an inner 


sleeve that fits shal inside an outer sleeve 
Remove the inner one aud cut it in two along 

fe that makes an ante of thirty-theee de 
frees with the asis, Cover one hall of the 
frner sleeve seit glue and slide it into the 
‘outer ote, drop the cover glasses in pce, al 
then glue the second hall in place. he glasses 
shoul be tilted at the prope ange, and heli 
Securely in pile. Paint the inside of exch 
Towing with Diack India ik, to ill reflection, 


Tiere: 


ings you ean examine by polarized light 
Ml find tliat some suibetanees, teh 
ayy loot alert the ht raya pues 


That is, the i 
oller tect to their polarizing acti 
the entixe microscope field appears dark. But 
introthice into such a fekd a double-refraeting 
Substance, sch as a bit of ceilose, oF 
Crystal of potassium chlorate, and you see th 
Shibstance eleaely—and often with surprising 
brilianey and color—against darkened back’ 
trround when the polarizers are crossed, 

Now for a few excursions into the’ won- 
derlane opened to your microscope by polar 

Tight: 
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Cellulose, the common plant material shows 
very hyiliant polarization when the polati 
ing units are crossed. Examine. some’ cotton 
fibers and a it of Tens. tis ord 

The appeat 
ance of cellulose in polarized. light olten, fs 
Used Uo identity it when it-appears- amor 
cilee materials Examine a section of pant 
stem by polarized Hight. 

Scrape bil of fresh-cut potato into a drop 
of water on a slide, aed a cover glass, nd ex 
aivine the starch grains by eniary illumina 
tion. Then Took atthe fraine by polarized 
Tight, What a striking transformattont Tn each 
friin you se alittle, dark cross. This er 
characteristic of starch, anil enables scien 
Sleuths to Adentify starch sb found ano 
ther substances that have similar appearan 
fin “ordinary” Tight. Starch from, different 
turers such a8 Inpioes, wheat, amd pales, 
fe be istinguisher 

To examine himian hale, obtain a white 
lin so that the pigment. will not interfer 
Cut into short lengths, am wioant Hk on 3% 
slide in bateam o¢ seater, Remove grease rom 
the hair by" washing it tn b 
tetrachloride. Tn polarized 

Took a¢ the crumpled transparent serapper 
from a package of cygareltes or chews ft 
Uy polatized light, "The colors stacey 
strikine and eauiifal,” You ean make sich 
txamination at the lowes povier of your mi 
Eroscope-or, fact, withont any. magnifica 
thon atl 


PAE structure of Bone, as reveafed by ex: 
amication of thin siete be ae with 
inven larity in polarized ight 
tea fr he poze em 
{lin pote wit saya her ri 
the turiees amooth onan ab 
Invented with water, The. sci 
tulle the seca ert fs Blog 
outing ton a las tide with ot bala 


male by 


one 


Peeaniece cheat 


pecially ‘suited for protoroan cultured OPA 


Sy 
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One of the most valuable proper 
Iaviae Tight ig ts power to! rev 
of, strain produced ins, alo, and 
Cer transparent materials. 10s ponerall 
Known that glass may the tnder a strain bee 
of pressure 

Jess polarized light is available the Tegions of 
Srain 3 
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of po- 
the Hines 


bee 
or uneven ‘cooling, but un 


snnot be sen, 


omsetimies a microscope slide that has not 


nis will form. bre annealed property will cause. trouble 

iethe crystals are when set with the polarizer, To deliberately 

wslestely distinct create strain i sey heat 1 cave 
i Hat them Unt t becomes red-hot in one sts aid ben 
Tih the poktiars; oe Best youredl paring allow it to cool. When examined by” palate 
Them 2 collection ot yewels move gorgeous ed Eh, the lies of strain seu Uy the 
Uae any Uist cher Sled a "Toyst Ticasore eating ad cooling are clearly vile. Jn 4 
ar foe Tit similar way, jou can see the sean produced 
ttling coms Total ita plas aide by pressing againat he edge 

at Ise tm facts many of With our finger nal 


‘materials for steking, 


when obtainable i 
are very beat 
ith the 


tarthed. many 
work. ‘Thins 
ices on ab 
‘Hat emplo 
mninerats for the pp 
achestor, slenit 


sa Ome TRIN 
colors and. Hines the presence of 
“These drop can be made by: eating, thi 


mt vith a blow 
OF molten 

‘Most of them sill break into shall fragnn 
when the 

will come through unbroken. These. few 


careful 
Tceause they have n way of exploding at the 
Tunexpected moments, Keeping. them in 

lise pial i safest, and they can be es 
mined without removal 

‘Vou may find it interesting. to 
Tittle ‘cellulod "models of bridges. 
objects aud see how the strains are d 
‘elie they are placed under load, 
Celluloid shows areas of 
Invized ight. Becausd: of 
Ihave learned mavel about building skyscrapers 
and bridges by actually watching the behavior 
ff ceuloid beams and columns under various 
Toatl. 


¢ RUPERT drops show in beautiful 


as, draw 


trom a piece of tubing 
Feit the eos 


i teemendons stresses bythe stil 
nl examination with the polar 
Show the resulting steain. We 
n handling the Prinee Rupert drops, 


ent out 
Wd other 
tributed 

arent 


cleat 
i fact, 


POPULAR § 


TTI Gnger bowls for graz 
s, one oi the stra 
ack’ farms on earth, 
lege, N. C., produces 
scopicanimals every 
tise in. Iology’ classes. in 
ast to coal. Two 
professors, Dr. T. E 
.'D. Martin, have op: 
crated the protozoan ranch for mote 
than ten years. ‘They started in 
1926 in a shed purchased from a 
shoemaker. Since then, they have 
expanded until today they have a 
biological supply house, 
of Janel and a main 
long. Natural 
m beds of dis: 


with 1 
Duilding 200. f 
springs, flowing 


Microscopic Ranch 
NCE MONTHLY RAISES ‘TINY ANIMALS 
sige ay 


HE LABORATORY 


integrated granite, supply the water 
for the cultutes, ‘This water appears 
to make the animalcules grow lays 
cr, keep cleaner, and stand. ship: 
fnent better, As many’ as 1,000 heavy 
lass finger bowls, each holding a 
Ecqmrate culle of amerbas, are 
Somtetinves stacked on tables” ina 
room kept at a constant tempera 
ture of from sixty-eight to seventy 
degrees F. by thermostatic control 
The “round-up” is accomplished 
ssith medicine droppers, the amexbas 
eine sticked from the bottoms of 
the finger bowls and packed in 
‘containers in varying quantities. Hy- 
‘ras, another common kind of pro: 
ozoan, are raised in outdoor ponds. 


THE SURVIVOR Vol. 5 1961 THE SURVIVOR Vol. 5 


THE SURVIVOR Vol. 5 1962 THE SURVIVOR Vol. 5 


‘ Invisible Plants That Destroy Human Life, 
00 Ing at and at the Same Time Make Life Possible, 


Provide Fascinating Subjects for Study 


Through Your Microscope 


By MORTON C. WALLING 


POPULAR E MONTHLY DECEMBER, 1937 


ROVING life wherever they can, yet making. 
rniuch life possible, bacteria are among the most 
ascinating of ail the minute things on which to 
turn your microscope. ‘These infinitesimal objects, 
re essential to innumerable 
ing our food, 
¥y are busy manufacturing chemicals necessary to natural 
and while they are causing the most deadly 
eases that aillict mankind, they are preventing disease 
wiping man from the face of the earth, ‘They are at 
nce among our best friends and our worst enemies, 
sts liken them in respects to fungl. ‘They are clone 
‘of the alge, Often you will hear them referred to 
us germs or microbes, Strictly speaking, however, "bac: 
teria” Is the proper name for them, Although some diseases, 
a for instance, are caused by Uny antmals called pro: 
tozoans, the majority of our most familiar and most dang 
esses are the resull of polsons produced by bacteria 
1g in our bodies, 
For detailed stindy of by high-gritde microscope: 
having © substage condenser and oll-immersion objective 
lens, and m ng 1,000 diameters, in desirable, How 
ever, it is entirely possible to see the larger bacterin. at 
tions of @ few hundred diameters with the better 
ateur microscopes, although considerable. pa 
xd in preparing the specimens, arrang= 


wert a warning here: Disease-causing bac= 
e dangerous than ‘T.N.T, If Improperly 

‘cause diseases like diphtherla, 
Fortunately, there are enough 
able to make it unnecessary for the 
to experiment with the dangerous 


: sre Becta of te polity of unintenloanly Slog 
os) Srp of don brobepanins yo shuld not cadartais 
perleemance considerobly for example, in your mouth. ‘To obtain a supply, serape the 
Sis tageraslor ta bronaast 

eeeranssone scans 
Bas Mioatearanoia 
eee terse 
Rane ten eae 
Miata tose sera el 
epee ey cates 
ee cea ebay 


[Gorkberewt th 
Sairilla 


THREE KINDS. 
OF BACTERIA 


Hece are examples 
of the three: general 
Wyper of baclerio, 
on seen by the mi 
Groseape. Each of 
these groups has 
asi subdestsieea 
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2 rotor way is ta smoot it dvecly on @ 
Gean slide with the ofd of a wire loop 


‘A sloinis applied witha medicine dropper 
A io 'make the deta stond ov moe clearly 


Several forms of be: 
mouth, Note the od 


thelr staining, Some workers spread 
them in a thin film on thin cover 
glasses which Tater are inverted and 
Tnounted on slides. Olhers mount them 
directly on slides, and may or may not 


fr bactert vt Alter rinsing. «cover glow added ei 
the form of a rial in J if dosired, ond sealed with a balsam NY 
Tiquid suspension i 
or ina normal sathne nthe percent tat 
solution in water. Spread the Hqukl inn th 
Tf you ure using the cover-giase method, ph 
the preparation on a-clenn cover glass, Dring a 7 
igluas into contact with it, and iinmerlintely draw th t 
with wise, sliding motion, With Pract 
tan produce thin, even fins, You then have t 
glasses containing the specimen. You can hold th 
Inyour fingers, although most workers wh his meth 
prefer to hold them with cover-xinss twe 7 
ing a preparation directly on th ep 7 
of the bucteria-laden liquid with a " 
Usually is used—and transfer it to the ce % 
With the loop, spread it in a thin f ‘i 
fectly clean, this will be done easily. Let the film but only the more common ones will be deserIbed. A 


evaporation, Jy used! method is known as flaming. ‘The cover giass 
You are now ready to fix the bacteria—to kill t igh the tip of a gas or alcohol 
preserve their form, ‘There are © number of wa: " Sach (Continued: ot pago-135) 


A ‘Wine Fibs Microscore. 
Sous HANDY Accassones — Geeeeemeemepy OAS, erate 
FoR YOUR MickoscoPe ait SEALED Sie mali 
Uist, working: with bactet, rag Fuee sue ube? 
We thee baspret 
trated 
CGavanadl fo wun he Ki 


‘ol ait mlevotebpe sludy. The 

‘ite 6B tin glass handle 

In lddal fot transfering specitens 

fo slides. Tweezers made of Stop 
‘pring, Brads, ip eover glasses ORILLED HOLE 


secdrely: The simple substage dio. (URI, SEVERAL 
hrdgm ncredies Image eon! sizes), 


ousLe s*6P, ron keonolty 
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How the specimen liquid is hansferred to the 
slide witha handy glowehondled losp of wive 


passage, for a cover glnss, should re. 
quire about a half a second, with tn 
tervals of a second or so between, For 
Unieker supports such nx slides, allow 
more ime in the fame, ‘The glass 
should he heated until it is dennitely 
uncomfortable to touch, yet the speck 


men should not be charred. 
‘A second method of fixing ie with 
bas 


Naming alcohol, After the. film 
dried, aupport the slide or cover g 
horizontally, and place one ort 
drops of ethyl alcohol on the prepara: 
tion, Tinmediately tonich a mateh to the 
alcohol, and allow the alcohol to burn 
away completely. When cool, the prep: 
aration is ready for staining. Still an 
other fixing method Is to drop the ab 
cohol on the preparation, and Yet it r 

mnain for a minute of 9, oF until it 
evaporates, It is a good idea to bry 
fall three of these fixing processes, f 


the final appearance of the stan 
specimen is influenced somewhat 
the fixing. 


OU are now ready to stain the bac 

teria, Gentian violet, - methylene 
ive, oF fuchsine, will serve for the 
amateur just venturing Into bacteriol 
ogy. ‘The preparation and use of thes 
And other slain were described in a 
previous article of this series (PSM. 
Mar. '3%, page 70), Make i 
tions by disnalvingg each of Ue dyes to 
saturation in ninety-five-pereent ethyl 
aeohol 

‘The preparation is now ready for ob: 
servation, unless you want to add a 
over glass, in which ense you shnply 
place a drop of balsam, petroteum jel 
{y, or other medium on the slide and 
set the cover in place. Use a very thin 
cover glass if you intend to observe 
through an oiLimmersion lens. Many 
workers keep their slides on file with: 
out cover glasses. ‘The films are durable 
enough to last for years, although they 
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lo collect dust more readily than when 
‘covered. For observation through “dry” 
objectives which are corrected for cover- 
glass thickness, as are the professional- 
type instrument lenses, it is advisable to 
use cover glasses over slides. When oil 
immersion lenses are employed, it 
makes no difference in the optical per- 
formance whether a cover glast is 
present or not. ‘The same probably 
holds (rie of most amateur-type mi 
‘eroscopes where no correction lias been 
made for cover glasses. 


1g is the general routine 
ng slides of bacterin, 
‘are occasions when ads 
nt is required, for ex: 
IK 
ontaining 
the preparation of 
'r milk or cream thinly 
md dry by gentle heating. 
removed by immersi 
the slide in xylol for about Uhre 
utes the slide and let the 
xylol ev ‘Then immerse in ab- 
sol 
‘Atter sta 
fer's 


n ot 


1g for two minutes In Loet- 
nylene blue, wash in wat 
‘stain with alcohol until 


erably in : 
If you have a microscope well enough 
corrected to see living bacteria, you 
ging-drop ar- 

hollow-ground 


it. Obtain a 


slide—one having a depression ground 
‘er; clean cover 

glass, and some petroleum Smear 

thin film of the jelly aro 

of the depres: 


tiny 
Ing the bac 
cover glass. 
fon one end, 
handle 


op or two of the liguid contain- 
of the 


iropl 
id lower it over the ho 
e jelly seals the edges and 

‘of the drops. 


the slide 
prevents 


small diameter, being careful not to 

break the cover glass by 

downward pressure if us 

focus objective. In Uhis way you 

observe live bacteria from your mouth 
‘other sources. 


ACTERIA are divided for conven- 

fence of study into three groups, 
the rod-shaped bacilli, ball-like cocci, 
and the corkscrewlike spirilia. (Single 
ones are called bacillus, coccus, and 
sprillum, respectively.) Bach of ‘these 
groups is subdivided according to vari- 
fous characteristics of its members. 
‘Thus, bacteria with t called 
flagellated bacilli, or flagellated spiril 
la. Groupings are made according to 
the number and position of the flagella, 
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and according to the way the individ- 
uals arrange themselves. 

There are several ways of improv- 
ing the performance of microscopes, 
particularly the amateur variety, 0 
that they will produce sharper images 
of such things as stained bacteria, 
These will be summarized briefly, but 
detailed directions for altering a'par= 
ticular kind of microscope will nol be 
given because of the varlely of miero- 
scope designs, ‘The ingenious amateur 
‘can easily work out his own problems, 


[ACE aot zinaeas ts _mlarosecpa 
Tenses results from the fact that a 
tors of light. are not brought to focus 
fat the same place, ‘This Is particularly 
true of low-cost lenses, for to make 
the colors behave requires Tenses of 
high correction and consequent high 
cost. ‘The easiest way to cancel color 
aberrations is to eliminate some of the 
colors, leaving one that the lenses fo- 

sharply. ‘This is done simply by pla 
ing a color screen oF filter somewhere in 
the light beam. A plece of colored ghas 
gelatin, cellulose film, or Hquid in a 
Elnss container, will do, For most. mi= 
Eroseopes, grech or yellow Is best, ‘The 
tise of a color filter with stained spect 
Inens has the added advantage of in 
creasing thelr contrast. ‘Thus a red 
filter used with blue-stained bacteria 
will make them appear blacker. Bs 
feauise you cancel the effect of some of 
the light when you use a color fiter, 
Ht is necessary to incrense te int 
sity” of HMluntination 

Manufacturers of amateur miero- 
scopes usually omit substage dia. 
phiragms that would enable users to 
Control the diameter of the beam of 
Hight reflected from the mirror. With, 
a diaphragm, the beam ean be cut 
down until 1 snereases the contrast 
of the image and improves the depth 
Sf focus, You can improvise a subs 
stage diaphragm by fastening a small 
iris diaphragm, stuch as one taken from 
fa-camera shutter, below the hole in the 
inicroscone stage, or by inserting a 
piece of sheot metal with a hole in it, 
It generally is not dificult to rig up a 
simple holler s0 that metal slides hav= 
ing holes of different diameters can be 
inserted in turn until the best hole size 
is found, SUI another arrangement 
is a rotatable disk with openings of 
Carving size spaced around Ube center. 


MPROVISING a subslage condenser Is 

more difficult than either of the two 
Improvement alreauly deneribed. Hew. 
ever, yout might Ley Inserting @ shorts 
Focus plano-convex Tens, flat side up- 
permost, beneath the hole in the mi- 
croscope stage. Bullseye lenses from 
Some types of flash Tights will do. Ex- 
periment with different spacings be- 
tween the lens and the slide. If you 
use both a substage diaphragm and 
condenser ens, place the diaphragm, 
beneath the lens. 
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Your MICROSCOPE as a Shop “I6o! 


Magic Lenses enable Home Crafismen To Perform 
Many Tasks With More Kase and Greater Accuracy 


POPULAR SCIENCE M 


ful to 
longitudinal 
hi 
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‘ip the wood 
lay iL on 


Honal mneroscopes are equipped with ver 


1967 


= 


(Goce ALgAINUN) 


a 


tical illuminators whieh send tight rays 
down through the objective lens, tole 
reflected through the same lens by the 
metal surface, Although you ean construct 
an effective vertical illuminator by: mount 
ing a cover glass or bit of mirror between 
the ubjeetive 


and eyepiece and arraneing a hte fn the side 
ff the mountity for Hight to enter, most shot 
Tispretione can he mavle with, light coming 
al an angle, froin a Bource above ans to 
Fide of the stage. \savall automobile spottiht 
Dperated hyn atable transfurmer oe battery 
makes a satisfactory: iluminstar. 1 is pla 
O that the brightest spat fy focised on the 
Inelal specimen, at a pout directly below 
‘jective 

(ne af the dea 


rigs shows the constraeti 
‘ofa vertical illuminator for use with a tier 
cope That has an nbjective Tens that can be 
tumecresved from the miroseope tu 

‘Metals resemble woods in that 1 
churacteristie strictures, These 


tones for identtyiny un forte 


termining the effect nf heat treatments, and 
for leasing ater inser A 
though the hose erat cs not 
find it nceesenry to go into. the crystalline 
Hructure of alloy steels and other yeas, the 
amateur micececopist who i ako a. metal 
worker may find It interesting (o know how 


fpecimens are prepared form 


Jr IRST i pecerary to sive the mca to 
tye examined 4 very high polish, This can 
bye done by sinding the specimen flat with 2 
fine-grained wheel, honing ion fest a 
anil then a fine-grained razor hone, pe 
ie with "stecesively fine erades 


fi lap 
Mocks of 0 
Mer, and sprink 

powder, A different 
ter polish is pr 

‘or wide grooves 


loth with 
abrasive 
el for each grad 
el, which reveals no, 
when’ examined by the 


ail, for 
ic acl to ethan 
mrdroellorte ack 
iractures in steel; 
of nitric acid in 

Alter the etch 
specimen in watery a 
tiey Has rapidly 


Tor steel 

Tras acted, wach 
ian iron alloy, 
crn onder to 


ye at ano 
racks. in 
cealed by etching for ten te 
(-balf selution of 


of sue 
etal eg 
rauor bias, atl 9 
struments era 

fs mer 
f ten to fy 
fan be i 
Fine them 


and ether con 


ropert 
tials, and t0 cheek 
pation of 2 95 


nied surface after it has been 
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alt its condition. Ht might took. perfectly 

ant intact ta the eye, yet_be shawn 
ie aniernscope to be broken up by Amel 
Work’ of fine erveks that render ML worthless 
ns 2 protective covering, 


piArwancnt ‘cncen 
( . ie 


vay Wy onsecr 


¢ ? Ey 


Seomnee 
ens PROJECTION LENS 


‘Your microscone can he used me a prolector by 
felting the beet tn the position shown Were 


hee important industela use for mie 

fs in making precision measurements 
nal-type mierosenpes hike those fot 
equiped biology Iaboratory eat be 


An 
Protea 
provid! ith, special micrometer ‘evepleces 
‘vith whieh accurate mensarements of diam: 
fers and Tengthie ean be made 

The amateur microscope can be converted 
into a erunte ttt effective meas device I 
mall objects by mounting on is stayen ma 
thinist's micrometer in such @ way? Chat tt 
lig the micrometer serew moves the object, 
literally. One possible. way of doing this is 
ivetrated, The object f supported hy «plat 
form of ‘shoot “metal that moves. silewise 
ausinst the ‘action of the micrometer, ‘The 
sot of mawement i read on the microm 

sale 


[EIS rece a the crane eye 
ieee with a taaecer that Is set at the pan 
iecobject from which nyeasirement ie Uo 
ise made. ‘This marker ean he a bristle ram A 
ccamel's-hair brash, cemented sith a drop of 
Finer ata point in the eyepiece where 
harp ine of wil be seeny or HU enn be 4 
Etsand of spider webs. This point usually i in 
the plane of the digplragm in the eyepiece 

SSupiose ott are goin to: meastre the dis. 
tance between tivo holes i a piece of 
metal, Lay the piece on the movable stage 
Hatformy and move st until the eenter of one 
Ihole fs dizectly beneath the cross hair in the 
exeniece. Note the micrometer reading, Then 
{inn the micrometer screw to move the object 
tuntl the other hole i beneath the hair, Make 
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sarees to the surface of 

nee mounted £0 
i projects beam against the las, 
in turn reflects it to the object 


‘THE SURVIVOR Vol. 5 


another reading, ‘The slifference between it 
snd the frst indicates the distance between 
the hoes, in 


anele of forty-five 


Ghousandths or ten-thousandths of an inch 
Recently there has appeared no te marke ‘PEUR mictoscopist an x 
a ierometer, made of cast metal, that reais ale i 


dels of larger parts. ‘The pat 5 

man a shect of paper, 

‘and ged a8-a pattern to check the shape of 

Shiallce model of the part, whose image is 
projected on the drawing. 

ake ® vatiety of forms, 


rab 
wach as.an automobile headlatap opers 
aed by'a toy transformer, in stich a way iat 
its'beam illuminates an object placed on the 


tenable ferences iy engraved lin 
re is mounted $0 thot ‘ean be 


thevdepth of x hale ban 
fon the faceplates ne the 
mounted on adel press 


Popular Mechanics October, 1904 


Knots and Miles. 


Knots Miles Knots Miles Knots Miles Knots Miles Knots Miles 

1.00 1.1515 6.00 6.9091 11.00 12.6667 16.00 18.4242 21.00 24.1818 
1.25 1.4394 6.25 7-1970 11.25 12.9545 16.25 18.7121 21.25 24.4697 
6.50 7.4848 11.50 13.2424 16.50 19.0000 21.50 24.7576 
6.75 7.7727 11.75 13.5303 16.75 19.2879 21.75 25.0455 
7:00 8.0606 12.00 13.8182 17.00 tS: S7SE 22.00 25-3333 
7-25 8.3485 12.25 14-1061 17.25 636 22.25 25.6212 
7-50 8.6364 12.50 14.3939 17.50 20.1515 22.50 25.9091 
7:75 8.9242 12.75 14.6818 17.75 20.4394 22.75 ee 

8.00 9.2121 13.00 14.9697~ 18.00 20.7273 23.00 26.4! 

825 9.5000 13.25 15.2576 18.25 21.0152 23.25 26.7727 
8.50 9.7879 13.50 15-5455 18.50 21.3030 23.50 27.0606 


375 4, 8.75 10.0758 13.75 15.8333 18.75 21.5909 23.75 27.3485 
4.00 4 9-00 10.3636 14.00 16.1212 19.00 21.8788 24.00 27.6364 
4:25 48939 9.25 10.6515 14.25 16.4091 19.25 22.1667 24.25 27.9242 
4.50 5.1818 9.50 10.9304 14.50 16.6970 19.50 22.4545 24.50 28.2121 
4:75 5.4697 9-75 11.2273 14.75 16.9848 19.75 22.7424 24.75 28.5000 
$.00 §.7576 10.00 11.5152 1§.00 17.2727 20.00 23.0303 25.00 28.7871 
$:2§ 6.0455 10.25 11.8030 15.25 17.5606 20.25 23.3182 25.25 Beak 
5.$0 6.3333 10.50 12.0909 15.50 17.8485 20.50 23.6061 25.50 29.3636 
5:75 6.6212 10.75 12.3788 15.75 18.1364 20.75 23.8939 25.75 29.6515 


Table Showing Knots Reduced to Miles, 
ready reference in which the various num- 
ber of knots are reduced to land miles, ‘The 
table will save a lot of figuring which would 
otherwise be necessary. 


A nautical mile or knot is 6,080.27 feet. 
For the benefit of those who are interested 
In the speed of sailing craft of all kinds, 
the Motor Boat has compiled a table of 
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Arr DersiGNINn 


with Your Microscoprr 
This Article Tells You How You Can Capture 
The Elusive Beauty of Tiny Objects Seen 


Through Your Magic Len: mploying Them 


1s Models for Nov 
By Morron C. WALLING 


POPULAR SCIENCE MONTHLY JULY, 1937 


a prom: stance, that_you have 


ng Decorations 


1, itis a the job of finding an 
sinyple matter Lo make unusual background 
naawing of it-on a design for use in a booklet, a party invita 


tion, or some other place where the design 
will form a foundation for lettering and 
tures, Get out your collection of slides, 
anil examine them for possibilities, 
For instance, consider a group of slides 


you can employ 


thawing of a tulip as showing cross’ sections of wools—white 
th ra deco- pine, walnut, mahogany, oak. Enlarged 
ral ot t Ired diameters, the network of 


the micro. ts forms x’paltern as beau: 
of fine Ince, ‘The same holds 
containing geoups of hairs 

of making use of and fibers in cross section, Most 

inning abilities would nol rec 

TInindreds of 
which you 
nploy. photo: 
in deco: 


them to stand out on their own merits 
© you ever been fascinated with 
patterns that seem to change (heit 
for in perspective while you look al 


ja tarious sea you have. oceasion, ‘mother-of-pearl 
N YOUR esploraiions af the won e-out an unustal pat wall Wash the pearly surface (nacie) thorough 
wf the mictoscaic wort 9 oral, a e -any- ly, aud drop on it some liquid collodion, 


he wally 
suspect thal some of ¢ 


looking at crystal table Tor decoration 
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which you can get at the drug store; or 
you can dissolve some cellulnid in ace 
tone to. produce a similar material 
Spread the collodion out ina thin layer 
and let it dry, ‘Then strip the film care 
fully from the shell and mount it on a 


examine it with your micro: 
‘you will find that the calladion has 


scope 
received the impression of the tiny ride 


for folds tat produce the beautiful i 
descence of pearl. Make a photor 


ph of the film, adjusting the light eae 


fn 
fully to bring oul the folds, Gaze at the 
print steadily and, if the lighting is cor 
Teel, you will be surprised to see the pat 
tein. suddenly flop into. reverse, In a 
similar way. you can make a. reversible 
picture of the outer surfaces of mussel 
dnd other shells that are made up of Fittle 
hexagonal blocks of limestone. 

Avdesign suitable for many backgeound 


uuses consists merely of a network of 
Tines, something like ehicken sire, Again 
the sea shell ean help you, Select a mussel 


fo similar shell, and break a piece from it 
Soak this in weak muriatic (hy:drochlorie) 
acid until bubbles cease to rise From it 
This dissolves out the lime deposit, Teav 
ing the membranous partitions between 
Cells. Properly focused by the microscope 
this network forms an attrnetive pattern 
that can be shinvn ina photomicrograph, 
If you donot wish to use the piety 
as it is, trace aver the principal lines with 
India ink, and then bleach ot the inva 
A auitable blench consists of 
imadle by diluting tincture of iodine with 
About sre parts water. Soak the print i 
it until the irmage has turned uniformly 
hrown, of disappeared entirely, Thew re 
iniove the jodkine ane the remaining tra 
fof the image by immersing the print in 
ordinary hypo fixing bath. Wash ane diy 
Perhaps your decorative p 
sists of working out any altractive 
tusual border for a picture, for 
veross the cover of a hook or folder, 
photomicrograph of one af the alse, s 
as. Spirogyra, may 
The orderly row af cells, each aly 
actly Tike the other, produces the desire 
howler effect 
Anotlier way of developing an interest 
order is (0 arrange at series of intakes. 
Thus yout can make an altanctive design 
hy printing or drawing a number of pi 
hires of a diatom, and arranging tho 
hy side. Likewise, the images ean he ar 
ranged to form a star-shaped jmttern, 0 
almost any other shape you d 
Diatoms alone offer almost 
sibilities. Designers. have 
inspiration for a great vaviely 
ff patterns, Many diatoms are 
jn themselves. so beautiful in 
form Ghat no human artist can 
Improve upon them. Makers 
tol diatom stides sometimes ar 
ange the Liny bits 6f glasslike 
silica in alfractive patterns. 
Pho. 
omicrographs of such pattern arrangements 


p 
ised ther as 


1970 


mall objects whose 
itil cam ewe i 
Sieh ae those 

od, oF hook. 


re is an inlea 
on sich thitss 98 
sd diaries: You are 
tance. a botany no 
What 
an, photonic. 
sical subject? Perhaps 
a flower stem or a Tealy 
ane. fro a bean coly 
her's methylene le, 


cture you choose, print it 
toner, ‘There is available 
hae paper intended for use 
Tor salesmen's eal 

hin grape with 
sil ot break easly 
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it securely to the cover, whieh, probably will 
hoe a sheet of stiff cardboard, When the glue 
thas dried, sive the sielace of the photograph 
neont of two of clear varwish or Iuequet, (0 
Frotect fl. Any: lettering should he added 
Refore: the varnish: is applied, Likewise, if 
yom desire to color the photographie. desien 
With water or oil pigments, da 40 belore the 
Final varniahing 

Tustead of ‘covering the entire surface of 
the backing material with photograph or 
troup of them, you! can apply x single pint, 
inthe foram of a cite, rectangle, or other 
Shaye, and varnish Ht for protection, Use a 
food ‘zrade of siue for such work.” One. of 
the most permanent is stainless casein hve 
twhich is waterproot alter it dries. Rubber 
Cement cant be teed for temporary work, but 
Weihot recommended when the Job is expect 
cal to ist several years 


PPCUE present monulaiy of hotagraphi 
Turale for decoration. suggests thee 
that photomicrographs might he employed i 
time instances. Ths, the walle of a bilo 
Cc Taboratory could ‘be papered or paveled 
{ih photomicrozeaplis of nological subjects, 
Shit heeides eine decorative, would be in 
Snuctive ge wel ‘Such photomuraty ate sim 
iy greatly. enlarced photographs hung like 
Wei paper. "They etn be, protected by 
Tansphrent. varnish “or hreqier coat whet 
becestary Frentiently te mals are arranged 
fv panels, rather (han a8 a cover for the en: 

And so, in these and a thousand other ways, 
photomitoraphe and dravines of microseop. 
Te ubicets eam serve the world of art as well 
ts that of science, The applications of such 
esigns ate limited 
only. by the imagination and ingenuity of the 
Deople using them, 

Th general, microscopic objects that are, j 
themsehes, interesting in form make the Bes 
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design, 
tnost prem 


fea 
bt 


tions eat with a peels 


mint’ are th 
Haut 
easier to-cul if braced by ti 


tive 


5 


e plant world offers so 
in and most easly man 
ial. Simply by slicing thin sections from x 
stem, Teaf hud, oe Mloscer band, you ean 
in reat beatily” ot Form. Altos 
tnieratome ate the 
‘well with a razor hlade 
lg Med a apke 
OIL stems frequently are 
ting them Ie 


1) yoat a do 


en two grooved pieces of potato, carrot 


cork, of other fir but easily sliged material 


EF 


beautiful work of art 


this geries (PSM, Dec 


‘i 
? 


intterns, the erystal worl 
borat, of al 
ery place weap of Ht in the toeklle of 
an slide, se aside to dry, nud you have 
1 yor an 
iestions for color harmony andl 
rine the cesstaline pattern hyp 
ity ae dleseribed inv tecentstallment of 


Nop. 2). 


OR moslernistic 
afers. many” suggestions 
yer sult 


fenty” yt will have is in repr 
velony cators with onlinaey ph 
Permanent capture of stich colors ean be 


Lamp Made from Tin Can Gi 


WIM the site tinea au ils 
trated, you ean give youre mietosedp 
sides illumination that is concentrated in 
1 relatively smvall spot, and from whieh, 
the heat rays have been removed. 

Mount a porcelain lamp socket in th 
hotlom of an empty coffee ean, running 
the wires through a hole. Ly one sie of 
the enn, eal-a hole just fare enough te 
necommodate the bulhous pact of a round 
holtom tnburatory. Mask of 200 or 250. 
cubie-centineter placing the cente 
of the hole a little lower thaw the fi 
mient of & twenty-five or forty-watk fomp 
serewed into the socket, A few holes 
punched in the side of the canopy 
the flask wpening will serve: as ventilate 

When the amy is to be used, fill the 


1971 


pak oes 
Not tong 
apie 


ith the aid of color photography 


records of col 
The single colored 
with exch exposure 
ificate neeative 


From which any 
copies cans he printed. "Thus the 
vieore ca 

unlimited 


Near the surtace 
veil find 


four in sh 
mminifer shells 
fereat beanty 

‘Some af th 
curve that 


s Cool, 


ork it 
a stop 
it to jrermit 
ie, Copper 


ill make ty ation more 
Tike dayli ask also 
an he u i liquid 
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the most beautiful forms in nature 
oxen by various names, such ns the 
“eurve of #eowth™ and the "Greek rhythmic 
carve” "The boundary Tine between the spiral 
Lasers of chambered nautihis, or even of 
a common shail shell, i in the form. of this 
curve. ‘The animal inhabiting the shell 
fi sch aeiree when it increases the 
Hire of the shel svithout changing is shape 
The ‘rhythmic curve Is-employed widely in 
design and ‘compenilion, “You. will see {tin 
he elecorations on furniture, fabrics, andl ai 
ost endless number of other articles; ail 
detect it_in the composition of 

ings and photographs, 


LOST every object upon which you 
ium your microseope's inquiring eye 
right be weed as a pattern for a design —the 
feales on insect wings, the mosaic. of fens 
in the eye of the hee of fly, vase-shapied spore 
ns of fungi, the stalls tongue, which you 
an obtain by boiling the entire snail in lye 
Entution™these and thousand nd ene other 
Things can serve ns voue starting point for 
Something. new and striking in the field of 
Secorative design 


Concentrated Light 


Mow THE TIN-CAN 
LAMP 18 MUILT 


Mowsing. awd filed. with 
sates the’ Ueht coming 
‘The’ photographs show 
howe the caller can i et 
nity and the. Mask be 
ine fled witht 

the setup 


THE SURVIVOR Vol 


Simple Microscope 
Lamp Gives Wide 
Range of Light 


BH 


J. Secrow 


Popular Science Monthly — April 1934 


N EFFECTIVE microscope limp, which 
as an adjustment for various light 
intents and a chose of numerous light 
averures and. several color ‘ters, canbe 
Rit rom: the base. of a burned-out radio 
tube, a metal socket forthe tube, an adjust 
thie carbon restancey# 10-volt bel tinging 
Utansformer, a, 8-eot radio. panel: hing 
tall a screw base or this amy a piece of 
traniparent “ello small stipe vs 
Houny color cellophane, piece of 1/16 
Strip bros, a 9m, plece of 4 by 2 In. hard 
ond or bakalite, some. insulated eer 
Wire and socket plug.” About balf a dozen 
malt brass bolts and nuts such as are wel 
for radio work ave also required 
fe niece of hardwood is cut into two 
pares "fese are: fastened. together with 
tives screws at ant angles to form sup 
port forthe lamp, The sipport, when ase 
Biad, tus be bt such dimensions that 
swine under dhe microscope sage, Te 
the, Upright partis aftted the, sado-tbe 
socket the screw base for the smal hing 
ini andthe necenary insisted. iting for 
the lighting “cveut: "The. adjosable carbon 
resistance fastened 0 the base by means 
Gia brass sip and connectel in sere im 
thelightng ert: From the step of 1/16 in 
bins formed ting to ft the meta Fao 
{be Socket on" thet out, This ring. i 
Aled Wn'a ine around’ peiphery with 
Various holes. from 1/68 in. oe maler to 
ise in. or leper in diameter. The socket 
Heit dried at is highest point, imme 
tlately underneath the opening fn the micro 
witha Ygein. dei. The Fine 


supra ane 
wipe nous 


to cannon snmp? 


AND TRANSFORMER Jae base 


“The parts separated to show how the size of 
is now placed over the socket, By turing i 
various-sized openings for the light ean be 
broweht in fine with the 5-in. hole 

The color filter, which revolves inside the 
bulb, is made from the base of a radio tube 
a piece of transparent eelfuloid, amit several 
variously colored strips of cellophane. "The 
glass of the radio tube is broken, and the 
bulb bace sawn off about 3 in from the 
prong end. A cylinder i made of the trans 
pirent celluloid and cemented to the sawn. 
Dil tube base, Narrow strips of the colored 
Cellophane are cemented with Canada bal 
fam lengthwise inside this transparent cell 
Tod cylinder, One section, however, is left 
tncovered to provide a white Tight. The 
cylindrical color filter, when assembled, must 


1972 


Side the metal radio socket, The pro- 

jecting prongs form a handle for revolving 

the cslinder, bringing each of the color fi 

ters in succession between the Fight bulb and 

the opening in the outside ring. The lighting 

‘wires’ are now connected to the 10-volt side 
the bell: 


“This microscope lamp is easily adjus 


volt side of the transformer is connected to 


TH 
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the house lighting circuit by means of a 
socket plug. 

Adjustment of the light intensity is ob- 
tained by operating the carbon theostat. 
Adjustment of the light aperture (or iris) 
is obtained by revolving the brass ring. on 
the metal radio-tube socket, and elther 
colored Tight or white light is obtained by 

volving the cylindrical” color-filter holder 
Inside the socket, 


It will be observed that 
the output side of the bell - 
former, 10 volts, is greater than the small 
incandescent bulb capacity, 63 volts. This is 
necessary to bring the bulb to full brilliance, 
Dut the circuit is. always) used with some 
resistance in, A flashlight. bulb of from 25 
to 45 volts may be used when connected to 
a dry or storage battery, and. satisfactory 


‘The instrument, when scientifically con- 
structed, furnishes a method for standaed. 
ining light intensity under the control of a 


Calibrated theostat, Light "aperture and 
Color density: from’ standardized filters are 
Uelerminable factors. that enable various 


observers to obtain similar light conditions 


POPULAR MECHANICS 


SWINGING BOWLING, 
January 18, 1902. 
ing bowling is bei 
many where it 
The apparatus is inexp 


is very popular. 


ently erected by anyone having 2 few 

uple carpenter's tools, and there is room 
in nearly every factory yard. By choosing 
sides it affords fine sport during the noon 
hour, and really requires more skill to 
make a good score than might be imag. 
ined 


Our illustration, taken from the Florist’s 
Review (florists are fan 


1s bowlers) gives 


a good idea of what the alley looks like. 
The rules gverning this game are as fol. 

ww The party bowling is to stand in 

1 is called the box, with one foot there 
may change his feet from right 10 
as he may see Bit, in order to get cer> 
pins, The ball should swing arou 

le on the right side and knock the 
pins down on the return 

In order that the bowling be perfect the 
dimensions have to be very accurate; oth 
cerwise some individual pins may be either 
taken too readily or not at all, The pin 
nearest the ball is the hardest to take: 
therefore one-quarter of an inch variation 
is a very important matter, ‘The rope goes 
through the bal, leaving about three inch: 
cs of rope underneath for the purpose of 
handling, 


‘A CHEAP COMPASS. 
August, 1902 

To make this inegpensive compass all 

that is needed is a large cork (or rubber), 

a piece of stiff wire anda short pencil 

says Ametiean Miller should 

the about cight inches long and should be 


I from the 
The pencil 
ically in the cork (or eabber), 


bent 
and the end sharpened. 
is fitted ver 

amd the fatter clamps the wire tight 
ray he moved ia or out to make a small 
cor large citele, as des 


a tight angle one 


ant 
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ASmall 


Popular Mechanics — 1919 


the bed and the top. Put on several 
ladder braces temporarily, to_ steady 
the frame. Fit the braces IF care- 
{holt them in place. Remove 
sce C and the braces F, and nail 


braces, ‘The bolted 
convenient in “knocking dow 
ick for storing it, Reassem 
the parts, and make the cap for the 
PG hicadblock 

ve ae “The headblock and cap are shown in 


PPE constructi 


sonstriuc= 


of small docks, 
s, and_ foundations 
1 other 

tures, by the driving of piling is 
sting outof-door play, in which 
boys will find much fun, A pile driver 
work is shown in the page 

1, ‘The hammer is raised 
of a wi pped 


ts 
ned the 
drops 
the 
hook nipper, 
also 


of the d 
‘The dram is’ then rel 
weighted _double-look 
down, picking up 

next upstroke. A si 
that ean he made easily 
shown in the d 


pers or the w 

rectly to the hammer 
hand, and dropping i 
hammer 

guide 
hetwe 


ily. 
per, solid or in plate be used, 
aus for shaping them are at hand. 
i derrick. ma 
¢ two pieces for 
Ym by 17 in 


ing om th 
ladder bra 

Noteh the lower ends of guides B, 
1 by %, and the lower ends of posts 
, on an angle, Y& in. deep, to fit pieces 
A! Join the parts of the bed, as shown 

the page plate, pieces A’ being set 
in, apart, fastening them with bolts 

ws. "Make braces G, of sheet 
i bolt them in place. Fit the 
mito place, and fasten them at 


posts E 
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detail in Figs. 2 and 3, Make two 
ices, H, Yi by 14g by 1% in.; one 
piece, J, Yi by Uby 1349 in.; two braces, 
Ke by The by 13 ine Make the 
two beveled pieces of the cap % by 
i by 1% in, and provide a wooden 
strip or metal plate for the front and 
rear edges, as shown. Fasten strips 
of sheet metal to the bevel of the 
notch, to protect it from wear by the 
striking of the nipper hooks, Make 
the sheave 1% in. in diameter and % 
in, thick, with a groove for the rope. 
Assemble the parts; a3 shown. 
‘The details of 
in Figs. 4 and 5, and_th 


the shaft, Gears may be obta 


from old machines, or puretiased from 


dealers in model supplies, Make, the 
supports Land M, Fig. 4, 4 by 4 by 
Gq in,, cutting patterns ‘of paper, it 


ion 4 i 
of wood, & in ter 
in, Tong. Its ends are 3Y 
disks, fastened with serews. The sh 
isa 4%, bolt, 646 in. tong, and be: 
holes bored. in. the supports, 
shown in the details of 
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‘The crank N, Fig. 
in, rod, bent as show: 
a washer to fit next to the p 
gear is sct by means of the pawl O, 
which is bent fron of M4, 
sheet metal. bent from 
fa by % . strip of sheet 

nd riveted to the pawl As- 
tening the gear to 


metal, 
uble the parts, fa 


dale, and 
a Morin. hole for the bolt. Shape 
the lower end into a pointed hook, and 
Ht the supports bend the upper end to form the trip 
into place. into mesh arm, ‘This strikes the notch in the 
with the gear at its proper place, and cap of the derrick, releasing the ham- 
carefully mark the hole for the crank, mer, ‘The rope is wired to the hook 
re the end of the crank and the as shown. ‘The nipper weight is made 
the pinion, and fit them to a of a solid piece of lead, 114 by 254 in,, 
x the rope to the drum, hy 1 in, high, grooved at the ends to 
through the head block. fit the jx Cut a slot through it, 
is then ready for the ham: for the hook, as shown in, Fig. 6, and 
latter into place. ‘The double- 
‘ay hook nipper is better mechanically, and 
kof Je of two pieces of wire, 

Cut %a or cut from sheet metal. 
by Fein. grooves in the vertical edges ‘Test the action of the nippers, and 
to fit the guides. the circular bend or file the hooks to operate prop- 
Ya by 15-in. hammer plate Q of iron erly, ‘The pile driver may then be 
or brass, with screws. painted, and work on “jobs” begun 
Rivet the wire lifting strap R, as If “lat the water, fix: metal 
guards at the lower ends of the guides, 
prevent the hammer from falling 

10 the water. 


, hole 
driving. fi 


he made easily. 
lead, 1% by 256 b 


February 1, 1902 
A GRINDSTONE SCORCHER. 


A new se for hieyetes thas been lise 
covered. TU is te rim gritdatones: with 
them, John Arrowood, the first to trans 
form the wheel in this useful piece of 
vechanism, tells the American Blacksmith 
how it is don 

L had the frame of an obl bieyete and 
conmcetinn with the stone. T 
lle race of the bieyete 
awd with a2 by 4 timber made the rear 
Ssnpport. Next [stapled the front of the 
iesele to a stowt post and then made the 


ised it 


first emt out the 9 


frame of the grindstone. 1 braced the 
Viesele frame underneath. By cutting the 
yokes ont of the tear whecls 1 secured 
the salt sprocket. 1 then fitted. «smal 
piece af wend into the sare hile of the 
findstone, bored 3 hein the wool the 
Shea the sprocket mete and. fited the 
Sule ta the stone. Tent otehes in a piece 
Sof inom for the ave to fest in and nailed 
the itm to the frame, As the stone was 
faite high, vas necessary to obtain to 
chains and pt them together. 

“The machine is ow a handy ball-bear- 
ig grindstone, which rine at ligt 
Speed and cost nt little to make.” 
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SIDE VIEW 


plywood seat 
Bhar x76" 


26" plywood 


2h a" 2A 
avi" ster 


at ar x72" 
‘2 plywood step 
14" brace 

‘veo 18" diameter 1" plywood. 


This ploy oirplane has a sturdy 2 


1975 


eral 


Rater ae 


‘ront panel 
i plywood 
bottom pore 
2a" 36" 


PROPELLER SHAFT DETAIL ie 4 H 


PLAN VIEW, 
8 1A" AB plywood 


Gength to su) 


by 4 frame and is covered with exterior grade plywood. It's a good project for using scrap lumber 


It’s a Sopwith Camel... almost 


Sunset xray 1965 


Tho fighter plones of World War I in- 
spived this big, brightly colored play 
plane with its pilot-controlled propeller. 
Though not a copy (the War I fighters 
it is rem 
fo perhaps 
estry, it at- 


were biplanes), you could s 
niscent of a Sopwith Cam 

Nieuport, Whatever the 
Luaets children like a magne 


Owner-designer Barnaby Conrad, of San 
Francisco, built it from materials on hand. 
If you bought everything from seratch, 
fou would probably pay about $10. 


J about 65 feet of con 
ch fn 


Framing: You ne 
struction grade @ by bi 
To and side panels, seat back, horizontal 
stabilizer, tail: Cut from two 4 by 8-foot, 
%sinch-thick, exterior plywood panels 
Seat base, bottom panel, propeller, wing, 
wheels, steps: Cut from a %-inch-thiek 
panel (see diagram above) 


Nose and cowling: The nose is a standard 
18-gallon galvanized washtub, The cowl- 


is part of a discarded light fixture 


‘The plane rolls on three rubber casters: 
for lawn ise, you could substitute 2 by 4 
skid bars, Two pairs of $-inch strap hinges 


1 the folding wing ends, letting yo 
wheel the plane through gar 
You'll also need one 4-foot ke 
inch loset dow 
riage bolts, nails, and pa 


BUILDING THE PLANE FRAME 
he boy 
the k 
the pla 
verti 
2-foot 


shorter eross-pieves 
along, the fuselage at 


4 crasspiece, espe- 
cially positioned for this purpose). Bolt 

2 by & that projects 
Jn side of the fuselage) to 
arge bolts; then bolt the 


the step support 
6 inches on 
the frame with 
steps in place. 
To stiffen the frame 
piece of 3-in 
of the lengthwise fr 


h plywood 


COMPLETING THE INSIDE WORK 
Cut out the plywood parts to. 
frame. Nail in the cockpit seat back; it 


rails to. pair of vertical 2 by 4 cross: 
Pieces. The seat fits as shown in the 
gram: a cushion sill make it higher 
walter. 


‘To build in the propeller mechanism, add 
4 hand erank to the 1%-inch diamete 
asle, then drill «14-inch hole in axle 
support member A. While holding A in 
place, slide the axle through its hole from 
the inside. With the shaft parallel to the 
lower frame members, adjust A to a 
height where the pilot ean turn the erank 
easily without rapping his knuckles on the 
top panel. ‘Then nail A in firmly 


icles above it in correct 

position to serve as a foundation for the 
aples or nails that secure the top handle 

ff the washtub “nose,” 

Make a hole for the propeller axte in the 

center of tub aod colin, and them 

in place. If the coli 

Bota: veayouaiaueenGe Ve ue welll 

with sheet metal serews. 


Nail in B a few 


Now have your young pilot slide the axle 
forward until it’s comfortable, and eut off 
ils end flush with the cowling. Cut the 
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propeller to the design you like, and fas- 
ten it to the asle with long wood screws. 
Cap it with a decorative knob (a wood 
door stop will do nicely). 


WHEELS, TALL, AND WING 
The large wooden wheels don't turns the 
plane rolls on casters, Serew two casters 
(3:inch diameter) to their 2 by 4 support 
then nail the fake wheels in plice about 
an inch off the ground, Serew a sinall ply 
wood block to the 


attom of the tail sup. 
port, and attach the rear easter (2-inch 
diameter) to it 
Now nail on side and bottom panels, hori 
zontal stabilizer, and rear top panel, 
which is eut to cover the frame from sta 
bilizer to cockpit. Center the tail on top 
ese Iwo panels, and anchor it with & 
by 2s along each si 


oF use Leshaped 


shelf supports 

‘To give the wings their jaunty tilt, saw 
the outer edges of the center wing section 
ata slight angle, or add shims; then at 
tach end wing sections with hinges (use 


rust-resistant ones). 


Paint job is a bright red, white, and blue; use a primer first, then exterior enamels 


ht to Know 
Knots You Ought to Oot an uncwanres 
Atieht of w rome 
Stine gr vert 


Figure 8 Knot 
Dente: Kut 


<Q)-CD—-ED cn 


1 Rowline, completes 
Square ar Reef Kivst 


: “ s J—Sheet Bend or Weaver’ 
a Kave 
WE sheet Bh, wih at 
oe 
\ D " 


HE AR —PRQ BEE om 


So stevedore Knot ean 


meiced, 
OSliy Kno 
P—Flemlel Lop. 
QoChaln Kavot, sel tee 
le. 

Ti Malt hited 

Shih hited, 

echiteh 

US Rolting-hiten, 
VoThnes hited and Hatt 
uiteh, 

We Mackwall tite, 
X.—-Ficherman’s Bend, 


W ; Wr ¥.—Round Turn and Halt 
Q ¢ \ viel 
,, 2h HS ih oieemea el 
> « ¥ fe Z AA.—Wall Knot completed. 
. : BR—Wall Knot Crown 
i Y commenced. 


completed. 
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DEVELOPING STREAMS 
FOR WATER POWER 


by JOHN S. CARPENTER, Hydraulic Engineer 
Mechanical Package Magazine — 1931 


A doscription of the engineering procedu: 


N ORDER to develop a water power, it is 
first necessary to know what one has be. 
fo Nature 


re buying any material whateve! 
I or the 


did not standardize jn either the 
quantity of flow when giving us our streams, 
so in all cases the water wheel must be fitted 
to the stream 
The first 


portant thing is to know what 
ined. ‘The engineer 
this “the head” and measures 


it in feet. Drive a stick in the _ ff 


the fall, 


ground, the top of which will represent max- 
imum height to which you can back up the 
water in ordinary times. Remember, you can- 
hot flood your neighbor's land without his con- 


in surveying a 
ss is given here by a prom: 


Now find the lowest level on your 
P fo which the water can drop and 
Sell flow off. The vertical distance between 
these levels is the gross head. See Fig. 1. You 
can measure the head either by a surveyor’s 
Jevel, or by using a carpenter's level and level- 


FIG.1. Ceass-Secriov oF Dam aro 
SPLUNAY TO SOICATE METHOD OF 
DETERMINING WTER-HEAD *C* 


ing tongs straight planks from 
coe point to another pint all 
along the line that your water must 
fiow through the pipetine sohich ill 
conect the dam and the place where 
the water wheel wil be installed. The 
total verucal distance wil be the, head. 
e's be better to have # surveyor do this 
wot the distance is long, 38 7 only too 
gy to make serious mistakes. 

"Tue next important thing i to find out how 
much warer flows per second. Here is where 
Jou must use judgment. "The flow is not the 
Tine all year around. The iden isto get 8 
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tate of flow in cubic feet per second 
that can be fairly well depended on. By 
experience you will know the usual 
evel of the water flowing in the creck, 

Select a stretch where the width and 
the depth of the stream are fairly uniform. 
Even though a litte digging is required to 
get this condition, it is worth while doing the 
work. Measure the average width and. the 
average depth of the stream, in feet and deci- 
mal parts of a foot. See Fig. 2. The product 
ff the two will be the area of the streant in 
Square feet. For example, if the stream aver- 
aged 6 ft. wide and 2 ft. deep, the area of the 
stream will be 12 square feet. 

We must now find the velocity, or the dis- 
tance that the water flows in one second. To 
4 small block of wood, tie a small stone with 
‘2 cord, heavy enough’ that the block can be 
seen floating level with the water surface, Fig. 
3. Put a small flag on the block so it can be 
plainly seen as it flosts along with the curr 
The cord should be long enough so that 
stone will be hanging at about. two-thirds of 
the stream depth. Measure off a known dis- 
tance along the stream, in feet. Using a stop 
watch, or less good, the second hand of a 
Watch, time the floating block to see how long 
ir'takes, in seconds, for the block to travel 
from one end of the known distance to the 
other end. For example, if the known distance 
fs 50 feet, and it took the block 25 seconds to 
travel that distance, the block is traveling 2 
feet per second, which is the velocity of the 
water, Divide distance in feet by the number of 
seconds and the result is velocity in feet per sec- 
fond. Carry answer out to one decimal place. 


To find the number of cubic feet lowing 
per second, we multiply the stream area in 
square feet by the velocity of flow and the 


TURBINE 


1978 


For heads of water 
higher than 20 fe 
turbine is enclosed in 
a sheet steel case with 
shaft running through 
stuffing box of power 
take-off above. 


IN CONCRETE BOX CAN _ BE 


THE SURVIVOR Vol. 5 


Fe.6. Compage 
mil Fours 5 


the 


result is cubic feet per second. For example, 
above explained, we found an area of 12 square 
feet. If the velocity was 2 feet per second, 
there ic a water flow of 24 cubic feet of water 
per second. So, to get the water: quantity 
flowing, we multiply the square fect stream 
area by the velocity in feet per second. 

We can now find the horsepower that the 
stream will develop. If the head found, as 
before explained, was eight feet, we will find 
hat this stream will develop 16 horsepower. 
To get the horsepower, we multiply ‘the | 
in fect by the number of cubic feet per second 
and then divide by 12. This result is now in 
horsepower. ‘The figure 12 is called a constant, 
because it takes into account the transforma- 
tions from one unit to another. It also makes 
allowance for the usual losses in friction met 
with in small plants, As the above rate of 
flow is the constant rate, you may figure on so 


LOCATED _ ANYWHERE 


Moise meciarisn FoR, 
Conrnoctine WATER GATE 


Lee ere 
Ze oe SEB aco 
FIO. Qnscmy or Ob mo 


Funaive Ingraunvions 


barge fecilitie. The turkino is 20 
dom. 
fall bonoflt ef the fetal herd 


hows the way ofrbine ney be [sted on move convorien! ground, avay fem the dom for beer 
= ‘2 box. The water level in the box is maintaind by 2 pipe to the 
hae jbine oy be wicwey. in te bead” bot by the so of droll tube it my have 

The ferbine spend contol i had Sy ering. th. inlet water, 
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‘The second stop is to find how much vater 


fon as an ‘round, The cross 
al area of the stream is found as 9 
product of the moan depth “A” and the me: 
jh", Distance water flows per second 


Fi0.2. crass-secrionN 
(OF THe SIRE BD. 


-AURACE veer 
Spe itence wort 


ber Pein OME 
Soran Son 


is found by timing weighted float, Fig. 3. 


By moans of » 
crate for this! 
frend. Piling pre 


much constant horsepower. If your water sup: 
ply is not enough for constant work, and you 
can store the water as it flows in, you could 
use three times the normal flow for eight hours 
of use, or six times the normal flow for four 
hour use. Such a condition would be met in 
furnishing lights at night for about four how 

Now we can write several water wheel man: 
ufacturers for competitive prices on the tur- 
bine water wheel we will need and whatever 
belting or gearing may be required to drive 
the machinery. Names of these manufactur- 
ers can be obtained from the publishers of 
this magazine. In your letters state the kind 
of machinery you wish to drive and its r. p. 
if you know it. You will then receive prices 
on what you need. ‘The manufacturer .you 
buy from will be glad to furnish blueprints 
showing everything that you will require built 
by the contractor. The next step in order is 
to build the dam. On small plant locations it 
is seldom necessary to build a dam more than 
6 feet high, to raise the water an equal amount. 
Some study should be given to the matter of 
building the dam with storage capacity, if the 


normal flow of water is widely varying. ‘The 
dam can be made of w arth, masonry and 
concrete. As a rule, it will be found that a 
concrete dam is the cheapest and most reliable. 
A concrete mixture of 1 part of cement, 2% to 
3 parts sand and 5 to 6 parts of broken stone 
economical and strong. It is often asked: 
“Is a dam 900 feet long just as safe as a dam 
9 fcet long?” The answer is that the length 
‘of a dam does not enter into its strength, ‘The 
easiest type of dam to build is the gravity 
type, which resists overturning by. its. mere 
weight alone, In some rare locations, it is 
possible to build very thin dams between solid 
rock side walls, but this is costly and such 
dams are usually open to doubts as to their 
safety unless constantly watched. In Fig. 4, 
details are shown for a dam to raise the water 
level six feet. Even if your dam needs to be 
only four feet high, it would not pay to make 
the thickness less than for six feet as it is very 
convenient to use the crest of the dam-as a 
walkway. If you can do so, drive two-inch 
sheet piling at the base of the dam as shown to 
stop subsurface leakage and avoid washing out 
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eventually. If you tannot drive sheet piling, 
and should have trouble later with leakage, 
a clay blanket avoids much trouble. This 
blanket should be laid against the wet side of 
the dam. If you have a stream that goes into 
floods at certain times, you must use a part 
or all of the crest of the dam as a spillway. 
‘Then you must provide a stone bed for the 
falling water to break on, thus preventing 
scouring out under the dam. 

In order to keep the water wheel from 
clogging it is necessary to keep leaves and 
branches out of the water. In most cases, 
you will find that you can buy a wrought iron 
rack from the water wheel builders so cheaply 

ill not pay you to build a wooden rack 
for this use, ‘These racks are, in effect, like 
sereens, and can be cleaned with'a long-handled 
garden rake, 

In all but very few cases, it will be found 
that the cheapest way to carry the water from 
the dam to the water wheel is by the use of 
riveted sheet steel pipe. ‘This pipe can be 
hought painted or galvanized, straight or with 
bends and. reducing sections, in lengths up to 
20 ft. The lengths are often provided with 
flanges on each end so that they can be bolted 
up end to end to make up the complete pipe- 
line., Specify how many feet of pipe you 
will need, from the dam to the water wheel. 
‘The manufacturers will tell you what. size 
pipe is needed for your particular case, as the 
length of the pipe has a bearing on the size, 
One of the great advantages of sheet steel 
pipe is the great amount of leakage saved. 

‘The upper end of the pipe, where it pro- 
jects through the dam, should be furnished with 
some type of wood slab water gate that can be 
easily raised and lowered, so that the water 
can be shut off entirely from the pipe if it is 
desired to do work in the wheel pit or box. 
‘These gates can be furnished with hoisting 
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irons as shown in catalogs of manufacturers, 
to work with a ratchet and bar. 

Where the fall is less than eighteen to twenty 
feet, it will be cheapest to have the pipe, bring- 
ing ‘the water from the dam, discharge into 
a concrete pit or box with an open top, the 
water level in the box being at the same height 
as in the dam. See Fig. 5. ‘The water wheel 
is placed on the floor of this box, in the center 
of same, so that the water enters the wheel 
around its outside circumference, and flows 
through the wheel and out to the run-off ditch 
through a relatively short steel pipe called a 
draft tube, which must be air-tight, ‘Thus 
the turbine water wheel can be set above 
the run-off ditch some five to ten feet, depend- 
ing on the amount of head, and still take ad- 
vantage of the whole head by the vacuum in 
the draft tube, 

Where the fall or-head is more than twenty 
fect, it is usually cheaper to have the turbine 


built into a sheet steel case so that the steel 
pipe can be connected directly to this case and 
buil 


thereby avoi ing very high concrete tur- 
bine boxes. ig. 6. ‘The water wheel shaft 
will then project through this steel case and 
then can be directly belted or geared to the 
machinery to be driven. In the case of the 
‘open concrete box, the turbine water wheel 
shaft will have to go a few feet above high 
flood water, and then can be belted or geared 
to drive electric generators and the like, 

For plants up to a capacity of say, eight 
horsepower, it is hardly necessary to have a 
governor that regulates automatically, ‘The 
speed of the water wheel can be regulated by 
hand and you will soon get so used to doing 
it that you will do it like running your auto- 
mobile. Larger plants should have an auto- 
matic governor as there is then too much 
load varying all the time for one person to 
keep track of. 


POPULAR MECHANICS 


HOW, SNAILS ARE RAISED. 

March 29, 1902 
onsnics Roo. tons of si 
every winter With Burgundy, the to 
departments of Savoy, are the gecatest 
They are bought at the rate of 
They 


In the 


suppliers 
R too Frames ($180) per thousand 
are first sent to Auxerre in order to 
resoht at Paris as coming fram the vine 


according to Pliny, 


yards of Dijon amd Macon. 


ent speculators have a certain mam 
raising sails. They huddle them te 
gether in pans built of smooth planks 
coated with tar, in order that the motiesk 

fay nt he able to chim the feneth of the 
wall. 


I ic thus that a certain Futvine Merpinuc, 4% split in halves 


fon flour and wine and they were particu 
larly appreciated by the Roman epicures. 


HOW EXCELSIOR IS MADE, 
May 3, 1902. 

Excelsior, which is an American 

made of bass wood and poplar. The 


Rome there were 
weed degrees of re 


Thourished his. snails Points rin down the face of the block, cut- 

ting into the wood in parallel lines that are 
spaced according to the width of the fiber 
to be made. A following knife slices off 
the shole face of the block thus served. 
The fibers eutl and commingle as the knife 
sts them free. An excelsior machine 
makes two hundred to three hundred 
strokes a minute, every stroke cutting off 
a tier of fibres across the face of the 
Mock, 
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Allof the nowor wiznedty of photo-electric 
demonstrated with this liquid coll which ean be 


for less thon filly conts 


JAVE, all been re 
hay 


nidred or industrial 
heen found for that mode 
trades, the phota-electrie cell w 
capable of generating a small electric current 


when a beam of light falls upon it, Te is really 
ay elvetrie eye that never winks 
closes 


Electrical experimenters, that is the 
fortunate ones who ean toss off a ten buck 
without: batting Have heen buy 
these marvelous cells and have bee 
lot of fun with them. |The 
menter, however, can find wtany: a 
iron wen and so here goes a deseript 
photo-cell that will out perform the a 
vacuum type cell and which may be am 
Home for the perfectly Tousy sum of fifty cents, 

With this little cell and a crnde relay: that 
may be made out of an old telephe 
of the thousand-ohm type, the + 
may conduct all of those re 
markable experiments. wherein 
a bell is made to ring at the | 
waves of a hand, etc 

First 1 want to give credit 
where credit is due. “The de 
sign of this cell is due to Dre | 
Samuel Wein, whom I hobl to i {i 

| 


iyge expert 
s for ten 
nok a 


be one of the greatest author 
ities onthe photo-cell in. the 
United States. “The last time 
T saw him [told him to give 
ine directions for the building 
of a good cell that would come 
the range of every ex 
pockethook and 
could use 


with 
perimenter's 
something that he 
for closing relays without the 
necessity of employing expen 
umplifiers. 

ad 


sive vacuum tube 
This is what he told me 
this is what I did: 

‘The bill of materials is pret 
ty simple. ‘Two pieces of fibre 
will be needed, each piece 


1981 


This cell was designed by Dr. Samuel We 

living authorities on photo-clect 

mensions for assombli 
inck-of-all-trades, 
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Build Your Own 
PHOTO-ELECTRIC 
GELLS 


by RAYMOND F. YATES 
Mechanical Pkg. Magazine 1932 


copper meas 
3 inches by 11% inches. A copper rod 34-inch 
Ins long A hale Malone Caters 
phaltum paint and a glass tube meas- 
hehe aie i and 3 inches lon 
es the bill. And let me say this right 
anid ow: It is not necessary to 
d the cel the form in which | am going 
Ie may be put in much eruder 
simply be immersed 
pickle bottle. The form 
it those fellows who would 
per wits and 
form, ‘This 
ore sensi- 
¢ than a cell made ina pickle bottle, 
Hy need to say very much about 
of the cell. “The grooves cut 
e filled with the cet to and 


solution held by 
i is 0 


1 deseribi 
to mak 
1 in its most conven 


like 
want the © 
cell, however, would not be one bit 


“Binding Posh 
on Fae ates 


cs Tate 1 ram. 
4 Bottom 


Phe COUPLETE CELL 


who is ono of the greatest 
ity. Above aro all the needed di- 
lously fascinating electrical 
e olay for passing curront. 


one of these mar 
Itis a light, son 


5i 
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allowed to stand for twenty-four hy ring bells, start_motors and operate solenoids 
the glass has heen set_in pla for the performance of different: mechanical 
paint is used to cover the tricks, 
the back of the copper (s! ) electrode and. When used with an ordinary 60-wa 
the joints hetween the fibre and the glass EEC GERLGE noe ee 
‘This should be used both inside and outside. abauerimiliisnmicrer eben the tanec 

It is most advisable to make the filling plug feet away. However, if'a SOO-watt lainy ie 
of fibre and it should make ul fit to pre. Seen Lore 
vent the loss of solution. And now for the ed the cell willl register. the) gene of 
Tetosivemanrel about 10 milliamperes when the light is held 

LTliateon nai electroies are ivaticcast this close. Le will be found that a rather i 

ly in a strong solution af caustic pot on 
thould be done very. seriously for of one williampere with 1 the 
absolutely imperative that these plates be cle experi er does not wish to ge to the ex- 
iKieeerthiettheycates TaSekGin bal ald ce pense of buying such a relay he can make 
PAIRORURTE HOVE CveIvT gee ToL Neeeetestee using the magnets of a thousand-ohm head 
potash, It should be remembered that the ‘phone. 
eye cannot be depended upon to deter ‘The primary function of the cell is, of 
whether or not the surface of th course, to pass a current when light hits it. 
clean, ‘The washing should ‘The relay in turn switches on or off currents 
running water for at least o from an indopendent source which can be made 
sure that the last trace of th s powerful as is needed by the work to he done, 
removed. This done, the copper : 
should thereafter be lwwadled with a clea Changing x Motor-Car Tire 
of tweezers for if they are touched with without a Jack 
hand a certain amount of oil will be left Tedecattonally tappena that a inolor= 

Now two grains of crystallized copper sul ist fails to have a jack at hand when a 
phate are dissolved in 1000 cubic centin of tire needs to be 
pure water. Unless the experimenter is set ged on, the 
for chemistry it would he advisable to have this andl Us cite 
RaLA UP RTesAs EACH NC ENVTce IPRS Hor tion i easly met 
where it may be done accurately and with strong} 
chemically pure water which is needed. a couple 

Then this solution is placed i ell proper Mocks ot rac 
after the electrodes have been mounted «. Driving the de 
The plug is screwed in place and then the cell sede ue Ler 

ty the incline, pro- 
is set in the sunlight for a period of eight aided uta et ise 
days so that a thin film of euprous oxide is inanner illustrat- 
formed on the surface of the copper electr ed, and setting the brakes, a block is 
‘The cell is then ready for tise and way be used placed heneath the asle. ‘The board 
to directly close a sensitive relay which will is then knocked out of the way. 
POPULAR MECHANICS July, 1903 


A HOME-MADE COOKING BOX. 


“ 
te 
th 
then 


done, inn deter 
seriied by The Ohio Farmer. 

The box Ie made of pine or whitened 
lank, ane of two Inehes thek. 1 ie 
fe Hed with tia and fe better wh 
fiver ntes with 


ul over 
‘This tbe my De are 
ranged 
mere 


Me i-cooRING DOX-Perepeet 


together for alow cooking. ‘The hottest 
piace In the bax Ie dircetly aver th 
Inmp and the next hottest placer aro 
the tube. 

‘A contentent size for the hox Ie 14 
inchen aquare, with a wlant top wlileh 
allowa a tall vessel to be placed over the 
Tamp and still gives room for vexsele 
der ithe lant which may. le coo! 
slowly. 
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Ffowial¢zDE SEXTANT shows 


How Ships Find’ Their Way 


BY “THE 
—— 


1983 


SUN AND STARS 


position 


F YOU have et 
probably have se 
or his first office 
Shortly before noon, he came out on 

the bridge, sighted toward the horizon for 

‘couple of minutes through an odd-shapedd 


the principle 


a ean a fer to our winbrella upon 
Had you been watching the bridge at keil and the 


night, you might have seen the sime per 


fornice repeated while the officer on 
watch took the altitude of the North Star 
above the horizon, 

In each ease, the officer used the mari uid tbe ball 
net's sextant (0 determine the north and 


‘eateh on to 


sauth position of the ship on the earth, or, ey 


in other words, Lo find its latitude at the 


time, the observation as. ken ‘ith Polaris 
With a. yellmade. sextant, in, exper 

ieaced hands, the Tite et ship cay Api Js stuck. into the bl urotgh «gun 

he determined by the sun re tars, with little disk of car rd Lo represent 

sisi secures, the margin oe cma ship thats bal 
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This Article Tells How to 
Make and Use an Instrument 
with Which You Can Find 


Latitude of Your Own Home 
Popular Science Monthly — Sept, 1933 


By 
GAYLORD JOHNSON 


y Ietween the earth’s pole and 
the equator, ‘The edge of the disk 
represents the observer's horizon in eve 
direction, Since the world’s curvature 
‘only a few inches to the mile, the com- 
paratively sinall circle of sea visible from 
hip can be regarded as approximately 
as our disk is, 
ince our earth is a mere grain of sand 
in comparison with the millions of miles 


{o the polestar, any line parallel with the 
carth’s axis will point just as elose t0 the 
pol is. doe 


that our points 
Feclly to the fufnitely. remote poles 
Accordingly line parallel to fe fron out 
diserver sill also idlente the slae 
or the same reason 
piane drawn paralfel to the 
Trough the ‘observer. will 
lobevof the sky sling the sane ciclo is 


= mpee 
SBIR 


a, 


suvento 


nur ef equator fm winter snd north of Hin the summer 
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te plane of the earth’s erator itself does 
If you think of the earth as a grain of 
sand in_stellae space, you will have no 
{trouble in getting this idea 

With this point settled, it is easy to s 
how latitude is found froin an observation 
‘of the polestar's height ab 
horizon 

IL is plain that the observer's 
sight to the polestar makes 2 
with bis line of sight to the equator of 
the sky. It is also apparent that his hori 
ron is at right angles to the zenith 
directly over his head. 


Now el two aceurate quarter cite 
from_a sheet of writing paper and a m0 
men’s experimenting with them will 
‘quickly show you how kaittwle is found 


First label the ed t 

ig shown in th 
hem up toward the light 

nil points coinciding. 
As you now hold the quarter cin 
sgninst the Tight and rotate Chen upon 

each other around thelr commer 

ou will notice that the ane 

Tine to the polestar an 


say HAY, FROM 
“SEPOLE STAR 


YOUR SEXTAN 


TIN USE. In taking 


‘eb 


the horizow glass, Ray {rom the poke 
inion’ When by mowing the tee 

the Herigone is elevation is rend ‘on the 
Seale. Diagram at the ght shows 

Shy" nie He always ete Ie any 


actly equal. the 
to the zenith and 


ith it, and vice 
You ean no: 


observer bas 
polestar above 

measured th his_ overhead 
point, or zenith, point where 
the plane of the’ earth's equator cuts the 
ky. "This means that heh 

latitude, for latitude i 


ance north of south of 


whose our observer finds that the jx 
ww is forty-fi fees above the hori 
om. Them he kev ance that his posi- 


ion is forty-five degrees north lalitvte 
If the sum crossed the sky every day 
in the exact plane of the earth's equator, 


a skipper could find his latitiwle from i 
ost exaclly as he does fr 
€. After measuring 


height of th 


TH 
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would need only to 
subiract this from 
ninety degrees, the 
distance from his zen: 
ith to. his southern 
horizon. ‘The number 
of degrees. remaining 
would be his latitude 

The sun, however, 


only: crosses the sky in the plane of the 
‘equator on two days of the year—once in 
Ue spring, and again in the fall, On all 
other days, its path is at a constantly 
varying. distance north oF south of the 
equatorial plane, Accordingly, a. skipper 
tnust correct his observation of the sun's 
height by the distance that the sun. is 
north or south of the equatorial plane on 
that day. This. difference is called the 
sun's “declination” and is given for every 
day in the year in the Nautical Almanacs 
published by all governments. that have 
navies or mercantile shipping 

Tn summer, when the sun's declination 
is north. of the equator, the correction 
must he added to the distance between the 
sun's position and the zenith, in order to 
obtain the latitude, In winter, when the 
Sun's path runs south of the equator, the 
declination is subtracted from the distance 
Letween the stin's position and the zenith 

When you made your ¢rossbow rule for 
measuring angles hetween stars in the sky 
(PSM., June, °33, p. 42) you were re- 
inventing, Ue device that’ was the great 
trrandfather of the modern sextant, Mari= 
hers once used the erossbow rule, or cross 
staff, for. the purposes the sextant now 
fulfils with far greater accuracy, 

The photosliagrams and. scaic plan 
shown of the first page of this article, give 
all the measurements and arrangement of 
hiarls necessary to build a model sextant, 
with which you ean find the approximate 
latitude of your home, You ean do this by 
taking the altitude of the North Star or 
the sun, In employing the sun, observe it 
for couple of minutes before noon, ‘The 
sun's distance from the horizon will in 
crease slowly until it is exactly on the 
meridian, After that it will decrease, The 
mariner's object, and yours, is to measure 
the sun's angular distanee from the hork 
zo when it is at ils highest point 

To do this, look at the horizon through 
the telescope (ube on the sextant, ‘Then 
mniove the radius by its handle until the 
sun comes into your field of view. Move 
the handle gradually: as the sun ascends 
fo the meridan, keeping the sun on the 
horizon Tine, When the sun ecases to ris, 
stop observing and read the figure from 
your sextant’s scale 

When you have read this angle on the 
scale of Your sextant, subtract. the num- 
ber of deerees from’ ninety. ‘This gives 
the sun's zenith distance, ‘To this add or 
sultract (he sun's declination for that day, 
epending upon whether the sun is north 
fr south of the equatorial plane, 

f you make your observation on Sept. 
23 or 24, you can neglect the sun's declin- 
ation as'it is then crossing the equator, 
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Sunp’s CAPTAIN 
11 a ship's officer wanted 
to “ant his ttivade ft 
the im at oon an 
Aingram shown, forty te 
That date wil he 


ani Une eorrection is less than one-sixth of 
n degree 

Tn observing the sun, you will of course 
need some sort of a dark sereen to pro 
eet your eyes from the glare, I made a 
sitisfactory” scteen by. fastening, eight 
thicknesses of green cellophane Logeth 
otyeen small enedboard masks, and at- 
aching the sereen to the sextant in the 
path of the sun's rays reflected from, the 
Index mirror (0 the horizon mirror, You 
can, however, use a piece of glass sinoked 
jn. candle flame, and protected by an- 
other plain glass fastened over it 

The sextant’s construction 
ciple of operation are made suf 
ficiently plain in the ilustration 
It ig necessary only to add 3 


sini 


word of caution, Be sure tore. 
IMfore the eardbonrd frame so | 
Chav wiremain fat or bud 


from laminated wood! Also, tak: 
feito that the vo mirrors. 9 
perpendicular to the frame a 
parallel (o each other when t 
arrow points to. era. on your 


tol board and attach it after th 
lel. a 


sextant’s scale of angles. % 
ititertomate the deere — (QQ 
scale on'a separate piece of Tine 2) 


mirrors. are actually pa 

is easy to prove that they 

this condition by sighting at 

distant telephone pote or steepl 

ind moving the radius arm gen 

tly until the two images of the / 

‘object blend into one. ‘Then at 

tach your scale with glue, and 

yout sextant will he correctly ad 

usted for altitude observations 
‘The horizon glass is easily 

prepared hy scratching. off the 

silver 


from its tpypee half. ‘The index mvirror i Teft 
Tully silver. 

‘iter pace th 
arm in lite enrdboard socket 


‘of the rai 
2 in. should 
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SUN'S DECLINATION 


Distance Novth or South of Equator 
at Weekly Intervals 


f+ sign means Sun is North of Equator 


© Somth * 


Sept. 1 +8 degrees. $3 minutes 

Sept. 8. +S Te 

Sept. 18. 1 7m 

Sept 2200 as 

Sept. 2002 og 

Ont. 6 — fon 

Oct. 1. Ko wat 

Oct. 20. wo * 6 « 

Oct. 27. mo“ 3 4 
and bent over on ter of fact, the polestar is about two 4 
Tieasing. Tf you distant from the pote, and the aian has been 


tise three-ply” wood, tay’ become a mietely to make the principles plain by mak= 
init wont cere Tne nee of them in practice, ann this give 
The telescope is merely sn sow the thrill of finding your approximate 


Inrass tubing to eireet your exe at the rosition upon the eartW'xe surface. with no 
vate. Ma Tr cextanty this Teles other aid than the sin and stars 
rope, Of cove, chnlaias|Iemce The nest article will show ow to make 


simple equatorial telesenpe mounting, and 
Simple “telescope of meligm power, ‘The 
‘method through which astronomers find stars 
ine their right ascension and declination will 
also be illustrated by experiments with the 
fqunterial telescope amounting. Alo, we shall 
camplete the astronomy. of navigation by 
Terening hose Jongitude ie determined, 


11S neeiless 
f the: astronont 
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only single city lots, while some topo- 
maps cover hundreds of 

re miles ona single sheet. For 
sof a small farm, a park, or a 
plane 

-¢ planestable 
re made with’ rather simple ap- 
us land do not requize “much 
actual measuring the ground, 
Most objects are i without ever 

(0 them, or even sending a rod= 
to them. 

Besidles the plane table itself and a 
sheet of paper, only a small carpenter's 
» evel, a tape to measure a few dis- 

le Ey tances with, and some spikes for 
1915 = arkers, a hard lead pencil, a ruler, 
anda fe es are absolutely 

necessary for this sort of a map. 

‘o start a_planetable map, asta 
tion must first be selected from which 
as many as 
possible. of 
the objects 
to be located 
fon the fin- 


a 


ws) the Boy Surveyor 


‘\ i, -Plane-Table 
ia Surveying 
by 


HAROLD G. McGEE. 


2b 


1108 the vrning of 9 toy fs 9 tee or eosin thee none 


fe Since one must know the pri 
always been two of the most interest- of plane-table surveying before he 
ing things a civil engineer has had to do camera survey 
do, And, Tike George Washington, describe the p) 
many of the men we look. up to today ‘the eam 
as sticcesses in different lines worke 
as surveyors in their younger days, 
Surveying takes one out of doors, a 
is apt to lend hin. into the unknov 
and unexplored byways of the earth, 
Though modern surveyors often 
precise and expensive instrum 
creditable surveys can be made 
simple and inexpensive apparatus, OF 
stich apparatus, two of the simplest 
ave the plane t 


veying and map making I 


are corners of 
fence corners, 

of roads, 
corners of lots, 
banks of streams, possibly trees, 


sae ie 
ees 
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and section and quarter-section 
corners inthe country. A 
railroad, a lake, a mountain, of 
anything which 
forms ano Gceable 
landmark. inany particularlocality, 
ought to be 
the map, 
lapping a ter: 
rilory which 
has never hee 
surveyed be- 
the 


streams. 
Alter the first heen se- 
lected, it is marked hy 2 pile of stones, 
a stake, or, if precise work is to 
done, a tack in the top of a stake. ‘7 
table is then setup over this sta 
point and leveled so that the surface 
of the paper will be teu 
rally, too, the hoard is “ar 

placed so that two of its edg 
point orth and south and two east 
and west, Ttis then clamped so that it 
will not tnove while workings on 

‘Vo begin the map, a point on the 
able is chosen to represent the station 
the ground over which the tab'e is, 
‘Phis point is marked by sticking, 
‘fine needle into the paper, vertically. 
‘A snail triangle should be drawn 
around the needle hole in the paper and 


Sins 
TADLE AT STAB 
end of the 100-t, section, ‘Then, 


hr a borrowed tape or a good rule, 
rk every 10 fty just 

marked, until the 
100 ft, have been Taid off, ‘The 
Inst 10 ft. should be divided into feet. 
In all this measuring and marking, the 
wire must be stretched out 


A should be carefully meas- 


Inbeled “Sta, A.” so that it will cig, Nicaea ie 
eels ue nes eS onthe sap a plae tie ae securely a8 ey 
By sighting past “his tcedle to should be marked exactly Olt om the rap. 


first station was, substituting, 
is wise, alter every few 
object, to inke a sight 
AB to make sure that tthe t 
at turned. “A good map finn point, while the h 
the board twists, forward toward the stax 
the distance between tiny ta, which. thr i 


J00-16 tape, OF SOME Wrirey, he has zone nearly the tenth 


© required for measur= 
ahead and a 
r nan holds. 


ward some object which 
wanted on the 

ner of a house, its "di 

be marked hy. setting: 

needle ow the far side of the 

Tine with the first and the g 

ject. ‘Then, if a ruler of straight 


en ae Na Hf te, oe 
roeritag i utero eescany.An WH ese en he eth 
connecting the ¥ Piece of iron telegraph wire, wait” “The head chainman stops and 


draws the tape up tight, while the rear 
ids his division end on th 


‘Then the head 


Will show the exact dire Tereaie 

tion of the object fr . about 246 ft 

Sta, A. All the 
‘other objects 
whieh ar 


map and ean 
be seen from 

ta. A are located by direction 
same way. 

‘The first points to have thi 
tion this marked ought to be the next] 
stations to be occupied. If all the ob- 
jects to be located can be seen from 
three stations, or even two of three 
stations, three stations will be suffi 
cient. ‘The distance to one of them’ 


the 


‘estate fa Vireinia, Took 
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1989 


An Aline, Coos 
Tne ot n> Sights 
ft 2 Strnad, 
the Teo Needies 


up a ade feet and repeat the 
‘Aiter_all the py 
been located : 


s possible have 
ann 


mark the plac n enid 
cones, calls gut stuck.” an starts on 

toward the object point 
ge spikes make good marking 
pins, especially if they have little red 
for white strips of eloth tied to. them 
urveyors use Tl markers. One is 
. round at the starting 

curd by 


the plane table is 
Vito Sta. I Here 


that of the 
B on the 


nnber of markers whic! 


the re: has in his hand is 
ways the same as the number of 
uuireds of fect whieh the last set 


marker is front the starting point 
Tn measuring between two point 

cave must be taken to draw the tape 

out taut and straight, its twee ends 


we Iycen fo 
ue the po 
‘of the fence on 
ethos, 

the 


the a By exactly 


points between wh 
other object 


is being made. 
hill, one end m ce to be held up 
high, and the point on the ground 
where the end division would come, 
found by dropping a stone from the 
place where it is in the air and wateh- 
ing for the spot where the rock strikes 
the ground. A surer way to do this is 
il a plumb-ho string: on the las 
sion and carefully let the bob down 
until it touches the ground. A rod 


suren 
suring alo 


id errors, it is 
to locate three stations 
ide edges of the area to 
il Tocate all objects. pos- 

f the three 


he mapped, 
sights from each 


yzle is very small, it may be safe 


with a red or white flagr on it ought to, . s 
he placed at or just heyond the to tise its center as the correct poi 
to which the measurement is to be if not, the work must be repeated and 


made so that the rear chainman 
easily line in the head el 
latter, before he places h 


fooks back to the rear chai 


checked. Locating even a few points 
hy this method may prevent some bad 
ilers. ‘The three stations ought to 
nas nearly as possible, an equilat- 
wie; and the distances be- 
tween all of them should be measured 
nil Iaid out accurately on the plane 
able. 


‘The 
marker, 
to be 
told whether oF not he is “on tine” 


with the object point. If he 
ought to goto, the rear chai 
right to get “on,” the latter hold: 


ont 
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‘There are t 
p may be fi 


ways in which the 
hed, inked, ot traced, 
By drawing in the “culture,” that is, 
things built by man,” Tike the 
houses, the fences, the roads, and the 
‘ography, 

nd valleys, hv rower 
U then erasing 

ss, a very neat 
Another way is to 
paper, oF some 

i cloth, tack it over the penciled 
ip, and trace the Hines right through, 


all the construction Ii 
be made, 


1g black India ink. ‘This tracing 
be bluepri just as a photo- 
film. title, 


location of map; who made it 
un; the scale used; why Mt was 
it was made for a special pur- 


made, i 


va 


point, aught to be on every map. 
topographic sheets published by the 
United Stites Geological Survey are 
wood samples to follow, ‘They have 
reen published for a great 9 
over the country, and single copi 
be obtai ng 10 cents to 
id States Geologie: 
Survey, Washington, D.C. 
Plane tables are ‘almost as easily 
nade as they are bought, If there is no 
‘old drawing board around the house, 


a new bread board from the ten-cent 


is 15 or 2 

The board 
2 tripod so Uhat it y 
Tigid while it is heing worked 
anid yet can be unclamped and oriented, 
‘A biases plate, with a hole in it and a 
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the other with a vertical slot in an inverted position so the projec: 
a piece of fine wire or silk thread tions will be downward, A jy-in. rod 
stretched down the center, is run trough holes in the metal 
well planed, pieces of the strips at both ends, 
panes Fs soldered.to those on thé strip fastened 

worker may le to the board. ‘This will make 
Pye ine hinged joint, as well as one that will 
Raley allow, he apper sip (0 side hon 
Centrally located on the upper 

strip are two more strips, faster 


else, map mak- 
are and accuracy, and 


ce between th 
ug center piece hold 
— ug the pencil, ‘These pieces are fur- 
ther braced with a wire at the back, 

ces are screwed both on 

er_side, to make a rigid 


an he anaile with very 
paratus. 


Machine for Sketching Pictures {yy aud 


“Feom an Original Draws 


Semone Binge tonne 2 ; ; de for the sliding pencil holder, An 
wwe Aer ar eer teens pee ere right is fastened to the sie of one 
nut soldered over the hole, serewed es ees: ‘of these picces over the center of the 


easy way to sketch pictures, even 


to. the bottom of the be 
mit the board and tripod to be bolted 
toxether in good shape. Anothe 
methad, which is not nearly as good, 
to drill a hole clear through the boa 

countersink: it on top for a bolt heady 
and bolt the board and tripod head 


upper horizontal sliding piece for 
screw eye to hold the thread. An 
other serew eye is tured into th 
crosspiece just under the one on the 
support, so that the thread will, rum 
perpendicularly between them. ‘Two 
nore serew eyes are fastened, one into 


lirectly together. With th © of Uhe rear cross= 
ud nut, the camera tripod her in the end of the 
pressed ‘into service if r the pencil. By 
proper size has been used. 1 these screw eyes, as shown, 


however, apt to be wabbly with a thread, having « rubber band 
ved in the rear end and a knot 
it near the serew eye in the 
upper end of the vertical stick, 
for following the outlines of the pic- 
ture is provided. 
‘A vertical stick is fastened to the 
nt edge of the board by means of 
nich and wedge. In the upper end 
of this stick a very small hole is hored 
for a sight, similar to a peep sight on 
a rifle 
‘0 use the machine, set the board 
le, or tripod, and level it up 
in front of the object to be dravn, 
Loolk through the sight at the front of 
the board and move the pencil about 
to keep the knot of the thread on the 
outlines of the picture to be drawn— 
Contributed by Wm. C. Coppess, 
Union City, Ind. 


wing board on top; a mute 
ory tripod ean by 


of woud, % by 3% in. and 3 ft tong: 
‘These strips are screwed together 
cir lower ends, gripping a spike be 
tween then whigh will prevent the les 
From slippinge on the ground. The tops 
of the strips ave spread. apart 
serewed to the opposite 
ior maple cleat. This « 
rerewed to the under side of the cir 
cular tripod head 

Ta phive of the two needles and the 


one is not, profic line of 
ruler deseribed for marking the tine of NOFK. It is only necessary to look 


7 
‘ ribed for marking the live of The sight and move the pencil 
Rigi <ihoat. plahertable aN about’ so that the knot hn the thread 


tie alehis Aal-seetaieltedee follows the outline of the landscape or 


neste wt ean ic 


depends on 
. hut a fair-sized 
¢ be. @White marks on waxed surfaces may 
be removed by rubbing lightly with a 
s ig moistened ‘ohol, after 
which rub with raw linseed oil. 


ing needle: 
object, the line of s 
directly on the pap the edge 
of the raler. A surveyor in India once 
made an alidade out of 2 piece of 
straightedge and two sights made of 
ve hammered out by 2 native 
blacksmith. ‘Two pieces of cigar bos 

fone with a fine vertical saw slit i 


(CA walnut filler is made of 3 Ib. burnt 
‘key umber, 1 Ib, of burnt Malian 
sienna, both ground in oil, then mixed 
to a paste with 1 qt, of turpentine and 
1 pt. of japan drier. 


‘ fe strip, but much 
shorter than the one fastened to. the 
hoard, is also fitted with metal pieces 


t be fitted with a spirit level and 
¢ arrangement for cross hairs. A 
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shaped level on the hed or the box, 
refully adjusted, will show when the 


THE BOY SURVEYOR. 


(Gamera Surveying sree sitet yen 
ported Gries 2 ceria: 
Dy Heagoh comes. 


| Lei hac ws all the data to tell just where a ten 


s court can go or a walk ought to be. 
built. 


making surveys, a plate camera 
will do more accurate work will 
a fil camera; aud a fixed focus isa bis, 
clp in plotting. In spite of the spe- 
cial and expensive instruments wl 
© ext surveys have been designed solely for survey 
es by the Cana- j qeatityeol ie nace 
in the past Kin 
phic surveys of ¢ big. or Title, flim of plate, 
Ks will do. wonders to: 

i goo raul 
for surveying, 2 
Hand wi 
nt the cen 


mest. V 


scape has heen photograp! 
up and carried indoors, IUha 
mous advantage that one 
record of the utmost fidelity i 
fraction of the time 

field work of even 


eri to do the 
sketchy plas 
at be 


tiny points of V's, 


s one can work are short or the ig from the middle of each 


are few s ul bottom of the camera box, 
hetwee an ideal just in front of the plate holder, Mow 
inge inst the level is to be adjusted so that a 
mer ine between the upper and lower 
will points will be truly vertical, and one 


early in the in 
phys but not until 
photographie surveys commenced. in 


through the diesside points truly hori 
There is something, weird in zontal and on a fevel with the center of 
-ach tent and dock slip into the leus when the bubbles are in the 


CUE ia whee ae ERE PAE as Cee Eis Lee eh eed 
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which the rising and sliding front has 
placed the lens off center, either or 
hoth of the cross hairs may be off cen- 


iaker is respon- a5 os Waa 
rary auljustments be- [ow enouno ctass. 
ty can be and are made 

‘The principal pern 
or maker's adjustn 


lL 


ATiBlaped Level with Adjosing Mats Lo 
tera ie ne 


© he Crowe a 


ne, oF Hine of col 
to the plate, the inter- & 
1 of the cross hairs being on this 


center of U 
scribed later 


ces or the mark on the vertical rod 
ich is held on these stakes in turn 
he level with each other, though 
they may not he level with the eam- 
‘The camera is then moved to a 

nt very much closer to one stake 
aid again leveled. The 

distance from one stake-top 
‘or mark on the rod is measured and the 


Camern Prepa 


sary to 


tthe axi 
center line through the lens to the plate 


shall be level, and Uy 
the horizontal and vert 


shall he indicated on the plate. spirit yer then focused on the second 
the best solution of the est fe. If the level is hetually in ad- 
nd indicated center points of ‘sient, the distance from the secoued 


Tinke ton or marke will be exaetly te 
same as it was on the first. If not, the 
difference, or “error,” is found between 
the two vertical distances from the 
ir to the two stake tops. Half 
error is corrected by raising or 
lowering one end of te level tube by 
imeans of the threaded nuts which are 
: placed on it for the purpose. ‘The 
a way be conveniently tocated on 
bed which carries the Jens: bone 


Whole process is then repeated util 

“J the vertical distances from the horizon 

esse ati aialanant ihe tal cross air at the center to the tivo 
ether = level stakes, one close to and one di 


trun {Corll i Convene Soe une aia Scares 
way. ‘The hed is like caete tant from the camera, ‘are identical, 

Fae ane torah lereton ane delta eet eof the Tels, oF 
fiand cannera, while the top of the bo ¢ mn, is then in'ad~ 
is about the only possible location with rent with the level. AIL that re- 
a hox-type instrament. 

"Tie trons hairs. oF enter 

Ors shout be placed th 
the camera, Juv front of the: plate 
If indicators are used, fine-thread cross * 
iiied’ of: enell Tet dave] the 
Trout gives Meat He Fi 
Fee nage acjustinente 
Ine coos crams nthe will aeNSG te 
Natghvertieallysamii ioeia 
Fe ets the hao 
catore will join the center point of the 
ad top and bottom of the open- o aaa ps 
Tcceseatial at the cross hates te cross hale pencil on tube is brought to the center by means 
ntersection in a fine per. the rod as it i lly on the of the threaded adjusting nuts, and 
recta tothe plate and pasting stake. the distance this sac fs the camera ie drow hard verso that 
baat the eeuler oe tik Ieiee thts’ the stake appears along. the opposite 
fig cabters in sebich the lens I: lacie plat 
Dog ee nth iif Wie sin ella (uct anion ale ORIN CA 


prefe 
of the sith: Lyo level tuber, 
or of the “universal” circular fe 
with whieh some hand cameras 
ped, Hower ry Than 
1a levels are generally tow 
ult of adjustinent to 

‘ate work, On a 


m is leveled as far as 
victe with thread or pencil- the “fore-and-aft” level is concerned 
‘oss hiairs and level, and focused and the horizontal cross-hait  poin 
‘ona stake whose top shall just come to at the center marked on the stake, 
the horizontal cross hair at the center ‘The camera is then swung round 
of the pl the level tube paral- until the stake just. shows on 
Tel wi me of the lens edge of the ground glass, the fore- 
” evel aft or longitudinal level being 

checked to make sure its bubble 
is still, in the center. ‘Then the 
Imbble in the cross or transverse level 


i iehel ate key 
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Os 


If the error introduced the T-level, 
; ne edge to the other A leveling head or ball-and-socket 
is corrected. All of the adjustments joint on the top of the tripod will be 
are then rechecked, and if they are found of material aid in leveling the 
found correct the instrument is ready instrument. 
for use. Ifa circular level be used, the No great mechanical genius is neces- 
hod of adjustment is exactly’ the sary to prepare a camera for or to make 
urea Same, the swing of the bubble along the a successful camera survey. But i 
Sr atmo axis of the camera and transverse to it boy have not patience and an inf 
being used to determi desire for accuracy, camera surveying, 
nal and transverse adjustments. Slips or indeed any sort of surveying, will be 
of paper may be used for lifting one a source of neither pleasure, satisfac- 
in place of the adjustment nuts of tion, nor profi 


ae | 
He Guiaton Bolg Perpendisir te the Pate 


ey THE)BOY SURVEYOR: 


reure good depth of focus, a small 
erally used, since it is neces 
“¢ 4 tripod to keep the camera 


danicra A SO eth 


the station should be measured and 

MeLays SaNcy accion, elon  com 
— fcr tt ne eh 
Harold: G Picted VS ee 

that the 10 or 12 plates which a small 

© method is im. Wise, and the plates are nnunabered a 
ictal it AR, Bal, ete., indicating by A-1, for 
Bua ANG LOS, * exainple, the leftmost plate taken at 


monk Teggretey . 


PREVIOUSLY measured hase and wh 
triangle with “stations” at each possible, 
corner is necessary for making a eam will r 
era survey, just as it is for the pline 


Lok Act, just as is to the right 

able survey, [tis preferable t have fof Lon the clock dial, and hy. ed, the 

eae of the Hes sides mae ie. ; it oe night taken a Sa 

pendently, thogh if one side has hee of pictures is there ought to he no dlifiulty in 
Ay chained, the other two 1 i Hf Uta if 


g the plates after the 


he less sal 
use of the pla 


cctorily determined by th 
table. If the eam 


t this method has keeping 


i) or with white-cloth 
tho check ad shoud Ire usedl only svhiew the exp 


streamers tied to them 
must be stuck in the 
grounl of held 
other stations in or 
dler that their exact 
location can be 

nd cer 


active stakes, 
with lwo oF 
three strips of cloth tied to. th 
placed at important points on. the 
round will help immensely in the loca 
‘of knolls and shore Fines 
y In plotting @ camera survey, either 
ee the original plates, the prints,’ or ex 
- Tnngements may be used.” The plates 
vite feore tt ie used aC the most accurate if a correcte: 
Weieesteom Which he Pog w'Dese’” Tens as been used; and the enlarge- 


"io Plot From ee te Make STAG. Picts 
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ments made hack through the fens will STAB 
he best if the images on the p A 
istorted, In any case, two 
be scratched on cach plate 
before it is used to plot from, or to 
make the prints from which the plot- 
ting is to be done. One of these fin 
wuld connect the points at the top 


the points at the 
line divides the objects which were 
the Fight of the ceuter of the camera 
from those that were on the left, and 
the horiz 
points on the sid 
jects that we 
from those that were belo 
If the survey has hee 
with a fens that does 


of the picture, re 
sults he mate: 
tially improved by 
plotting from en- 
rgements, Li 

the en 
urigementss 
the’ backe of 


ns in the will be straightened out, and the re- 
th enlargements will be free from 
in which it passe tortion, To make. suecessful en~ 
In this way, the errors largements for surveying work, the 
ule by the lens originally easel on which the bromide paper is 


removed was 
and (he light should he allowed to pass whic 


fat of tne Ground a T8 Shoat 
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tacked must be square the cam- 
era, and the paper itself should be flat 
and smooth. Lis just as necessary to 
Keep the easel at a consts 

from the camera during Uh 
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straight line, G’G”. ‘The point G 
where this last drawn line intersects 
S the line AC of the base triangle, will 
he the point through which the are, 
h the correct mapping constant as 
‘ought to pass, provided the first 
tions were not too far 
third trial ought to make 
the location of the traces of the plates 
ily Laid out of Sta, BL ‘The traces of plies exactly correct. If, however, the focus 
Je that the map will A and A-F are found in exactly the of the camera was changed between ex- 
De ul a-desirnble With the apex same way as was hat of A-2. If the posures atone station, «ue traces of the 
of the triangle representing Sta. A, say, radius of the are has be plates will not all be at an equal di 
Te is drawn with a corr ce from the station point, and the 
Ay equal as possible to almost 
hetween the optical cent 


» Where thi 
crosses the are, at O, aU 
the drawn, and the trace of the 
plate A-2 is found with the aid of the 

which appears on hoth plates just 
plate A-L was located from the pie- 


as iL was to kecp the same foc 
the original 

made. 
plotting 
triangle is first en 
paper to such 


ra survey, 


to be 


the distance 


of the lens and the plate when the pis 
ture was taken, Ordinarily this will 

he the focal length of the Fens bu case, ever A. After the tr 

the camera was not focused the a ticen located, it 

sharply on an object a great di ra to 

ov, the radius may be, renter n fronn the location of erase the pene const 
rading is called the “mapping i wwould ather= 
stant.” When an approximate distance 1 imipenetra= 


trac 
1c, G! of Gi, is preserved, cated, the difficult 

side the tiresome part of the 
¢ should the 


for the mapping constant has been de: 
termined hy meastirements on the ean 
cera or by knowing the foeat Ienygth of 
the lens, the cirele, or 

G hetween the Wwo I 
and C, is drawn, ‘The plates 
at Sta, A, and 

cle on the outside andl just touching it, 
will show the landscape exactly 
seen from A. 


wiping con 
if the 


¥ Hocation of yey 8 
fed trace of sud find the points an the paper which 
ecompanying diagram show- show where the objects were on the 
ing the methed of determining the ‘one found previ- protnd. 

rapping, constant and of locating, the 

phates, the lett 


taking the sights is a simple 


Wy to the true mapping const 
nil the construction necessary to bom 
cate the tees of the plates, ‘Th 
primed letters I, 1%, G2, G’, ete,, are 
ised to show similar points where th 
rink mapping constant is either te 
Jong or to short. The folloseing de 
scription refers equally to the construc 
tion necessary with {rue or triabiap- 
ping constanis, 

PINs a line FIL is draw perpenic- & 
ular to the line AB of the triangle at 
the point F where the are in 
On this line 

direction, a distance eq 
ice on the plate or print from Sta, It 
to the center vertical Tine. From this 
nt is drawn a light line, HJ. toward 
center of the are. Where #is line 
crosses the arc, at J, tangent. KIM, 
is drawn, which will the location 


of the plate A-f on the drawing. ‘Thi 
line is called the trace of the plate, An 
object which appears both on plate AL 
VA-2 is next picked ont and its loc 
tion on the trace of plate AT deter- 
inined by measuring the distance IN 
equal to the distanee on the plate from " 
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matter. With a pair of dividers, the 
distance from a given object from the 
center line of the plate is measired, 
This distance is laid off on the proper the difference between that on 
side of the point marking the center any other can be found, deter 
fine of the trace of the same plates a 
radial fine is drawn throngh the tra 
at the given distance from the cente 
Hine point and the station at wh 


the plate, and a fine, through the point 
representing, the object, parallel with 
the trace, may be used. 

‘A datum plane, of reference surface, 
from which all elevations are 


ae, sea level 
min all its topographic 
Generally, unless there is a 
the sketch, two solu- United States Geological Survey 
tions are possible, as follows: “bench mark,” a monument of care~ 
yi as on the plane table, the | Mirst: Perp lar to the line of fully determined elevation referred to. 
erection of the two fines to the sight {rom Sta. C to the fence corer, sea'level, within the limits of the sure 
same object marks the location of the ye at the i is better to assume the elevation 
point which nts the obje we plate by the of some point, as Sta, C, at 100 ft, or 
on the map, at the po eater if necessary to place the datum 

mvs the locat ie helow the ground level at all 

st of these points within th to be 
nee Y’, Other elevations 


¢ lines joining points of 
equal elevation; the 

represent suce 
shore I 


> ia computing 
-C. All elevations. deter 
purpose of drawing: con= 
sare groiid elevations. aud not 
r ‘The the elevation of the top of objects lo- 
corner of the fe ted_on the map. ‘The topographic 
is the distance Y, the sheets of the Geological Survey are 
from the center good examples to follow, in drawing. 
Ucontours. For many purposes, 
is tours are not essential, and th 
e than the ments necessary for their drawing may 
he omitted, 
pendicular 
of sight, the trace of 


should 
rise slowly foot by foot. If the 
tour are ese together, the rom 
aasteep slope, and vice 
ma of pe 
ave of known ele 
question of judgm 
{ell where contour Tines go. 
Before contours can be drawn the fines to the 


the outside diameter, 6% in, Another 
block, 6% in, in diameter, is ylued to 
the bottom of the small disk A. ‘This 
Uhickiese, just Will appear as shown at C. A. small 
tthe compass hole is bored in the center of the bot- 
A, 4th ie in tont block on the under side to. re= 
ine tiie same ceive the threaded end of the screw 
a camera tripod. By careful ad- 

stinent the threads in the wood will 
the same bold the transit firmly. A plumb bob 
aerial, its Must be attache! exac the cen 
Y the ter_of the tripod head cant be 
such thatthe Cpeily done i te Hea is woul itt 
ase the top is of metal, the line can 


How to Make a Surveyor’s Transit 
by BENNETT BLACKLIDG 


ie pleasttre from the making, of stmigly. then a 
A transit, which will enable hint to diameter, is a 
start aif center as the 
town sit 
work. It is necessary 
pass, and one, 1% 
be purchased at a reasonable price. A i 
hole is bored with an expansive bit 1 


jeter heing 
ig just fits around the dis 


‘Nic attached to the screw with a dou 
Ie Toop, as shown at D, $0 that the 
Lob will hang centrally.” ‘Two stand 
ards are made as sliown at I, each 
about 5, in, high, and fastened to the 
Ting Bin the positions shown in the 
rawing of the complete 
An ate of a circle is marked on one o 
the stand ainate 
angles, the markings being laid out 
with a bevel protractor. ‘The pointer is 
a hand from an old alarm clock, 
‘The telescope arrangement consists 
in ar eee of a piece of pasteboard tubing, about 


splblae hmreae'Srseiar 114 in. in diameter, one end being cov- 
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ered with a piece of black paper with level enough for all pract 
a pinhole in the exact cemter, and the ‘The plu that the fence was set on a Tine, due 
other equipped with “cross hairs.” tance of 20 ft. measured from it'on the east and. west. ‘The distance’ was 
Tsaurdaciallandictesraresene bn he ‘The tcle- measured from the fence to the house, 
ter end of the tuhe, exactly quarter which was 4 mile, and this was noted 
it, and two silk: threads as in a book. ‘This operation was re- 
he oblained, are stretched 2 peated «1 and the di 

these notches. ‘The tube 


and W on the compass, thus showing 


west The next line ran 427 
fi and 1 deg. east of south, This 
was kept up all the way around, After 
these notes had been obtained, it was 
sy matter to take a piece of plain 
yer and strike a line representing 
th and south and lay off the direc 
ns, A hevel protractor was used to 
the degrees, ‘The transit was sct 
on the posts of the corrals and this 
zh the telescope and saved the measuring out from the in= 
helper where to set the stake. closure, ‘The creck was surveyed in 
another aL the next the same manner. So many feet south 
west, so many feet west, so many fect 
5 dey. south of west, and so 


pieces of fine copper wire, This block 
is pinioned between the standards with 
“The hand is secured to the 

such a position th 
izht down when the tube is level. 
he instrument is adjusted in the 
following manner: 1s set 

lone tree can he seen, about one mik 
distant, and the center of the cross: 
refully set on the tree. ‘Then 
very fine wire is stretched across the 
compass, shown at F, and while The 
directly over the center of 
ass it is also places 
pointing to the 
small brass nails, driven in at G 
H, serve to fasten it in th 
thus found, When this adjw ° 
has heen made the telescope ean be he fepresents a point % mile distant, the 
turned to sight any object, after first sigh fe from F to G being 100 Mt, A’ Tine 
placing the instrument so that the be runt is now sighted from A, through G to C. 
needle points to the N on the dia, and feetly st A person standing at D is directed 10 
glance at the wire will show the exact Ae move toward the point F and he is 
direction in which the object is located. sit wi stopped as soon as sighted in the tele- 
‘The instrument is then taken to a ranch will scope. He then measitres the distance 
evel stretch of road and set up, and a sas tnade om an east and west fence, from D to E. Suppose this distance is 
stick is placed on end and marked at ‘The inste set 5 Mh fh Vfl, As cach 100 ft, means Y% mile, 
the height of the telescape, "The stick ferice at ome point, and at the other and the 50 (4 mile, tie point fis 144 
je taker alg the road about 200 ye, ened of the fence the stick was set at @ juiles from the transit, ‘This method 
the telescope sighted on if, and the point 8 f When the can he used quite extensively and dis- 
hand et, ‘This makes the instrument stick ied are fairly accurate, 


This method 
The 
» directly aver a 
which to work, and the 


nw be given 


n the fene 
ted, the wire cut the E tances obt 


¥ 


proceed as in the first 
as the starting point 
‘ation of the point P is 


y to ent ase, using G 
it sea 


il aptickly ace 


‘To Enlarge or Reduce Plots 


ary of the plot or figure to be 

duced, but should be so 

ible, that the 

iy corner docs not parallel ci 

f the plot lines to that corner. If the 
the so. 


the fine AD. avd with a straightedge, let A lille practice in picking out 


for another triangle, Inid on the Tine We dee loraten fo (eae 
{Junius D. MeCabe, Pittsburgh, Pa. 


suracy will he 
with the last 
ot has a scale 


line. 
of 40 ft 
would be 
required to enlarge 
to the © 


Enlarging and Reiviciog Plots by, Radiat Lines trom 
ne ‘Point Located i 
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Unique 


Electric-Are “Vorch 


WELDS § 


By Edward Shaw 


POPULAR SCIENCE MONTHLY 


MARCH, 1937 


der lame, mote concentrated thm at pr 
I is interesting to nate Chat the are 

more om alternating than on direct current 
And the flame. ie miore eancentrated and 


pointed nthe forward iireetion 

"The electric are which is formed hetween 
lave eathon rode i contaet arises fromm the 
vaporization of the tod when sificient «ue 
emt flows through their tips. ‘The Tot cow 
dicling pases produced at the point of cow: 
tact maintain the ate at the expense of the ea 
thon rods, which slovely wear nvvay. That these 
Not set or flames consist of eleeirie chases 
iy motion is shown hy’ the fact that they’ ace 
Hleleeted by: @'magnetic field. 


MALL WORK 


1998 THE SURVIVOR Vol. 5 


resting, 
ee 


{An olectromaiet deflects the fare 
point that ean be used for welding 


‘The small torch deserbedt this valve to the piston as far from the hole 


as pomibte o prevent permanent bending 0 
wth which the siriden sh of oil as the piston is res, 
the caren of the are Awe: The magnet Is" ‘ailer [stone to the euler ono the 
connete a tits eld delecls| connecting od ht stall pi aached to 
the are out nes accei~ ie underade ‘is communists the motion 
a the piston to te to ennai ara 
On the top of the dr fsa al ae fr 
reeling the. pain, 
Tie enon are Held by spt lamps nnd 
inetd by a est-ratathy talent ch 
mare aout 
a shaped ae shown fn the eth, 
he curve slows we the i ale apron 
nates cree with a radi of 7 hn, A sivooth 
curve fs ncosaary ome (he carbons move 
tomcther evenly.” ml heel svg = 
{neha te te fr ens f he vo taba a 
Pore to ing the two cabs tet 
ve ated th eletromnane. are con- 
nected lr such way dat the fame 's Bowe 
tutere Toe ends fo the ts erties should 
ire mate of fletbleconner trad ir order ot 
to Interfere with {hel nalon 
Ti are shown the frotoraph enulred 
S.anyperes direct eurrent. However wah (i 
is uae the carbon Conpectod to the paiva 
tex hoe age nthe fate 
Carton beenure wean nay my Wee a6 
eon wich owes hou faut Win alternating cute, oth extn 
whch keel fons amt Gegress of tesa, compe meena 
tany be eed to reglae the fan's sea of 


shown, 
in order 
the carbons, 


the shall of 
‘So that the 


ly. and com 
Which i the hi 
Ihotion will be quite 3 
through a heavy’ 0 

the piston in the 
conamodate & 


aucstive of a 
ot, Int the sizeof 


model 


travel, To all ‘rapid resetting af the {he torch fie to eit indivi 
bere) ry sion fabs ees 9 ee ai a 


Pipe Cap | 
# A. 1%in. oF larger pipe cap 
fn anvil for light work. Mount 
base turned or glued-up to fit inside the eap 
and raise it (o a height that allows room for 


pase To FT 
INSIDE OF CAP 


four fingers alongside of it when holding the 
Mork. Polish the top of the cap if it is to be 


“The experimental torch as an ingentous dashpot arrangement in the hanile te segslate the are sed for metal shaping, oF leave it as is for 


ordinary nail straightening and riveting. 
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OUTDOOR LIK 
MARCH, 1943 


how Herb Nichole captures a timber 
vaning itself on a. bowlder and 
‘nates erovsed, attempts to. 65: 
ctpe. Nichols quiclly grosps it with o special clomp tod... 5 


AN AMATEUR PROVES THAT FEAR OF 
RATTLERS CAN EASILY BE OVERCOME 


tain top a few miles from the town of 
Wingilale, New York, His nearest 


ee the Garden of Kalen, 
r neighbor is Usree precipitous miles 


have been more-or-te 
1 by 


nnimals, © 


broke a leg jumping away from it, ‘The 
incident occurred one day when he was 
weeding a flower bed in front of the 
at time old barn, which he had converted into 
taking a home, 


peculiar hobby, earns th 
Incredutity, or ridieute 

Tn Dutehess County, N 
aman ean be found ‘in 
Herb Nichols, who bas 
slogan, "Keep "Em Cr 
a slim, 
hot ally 
the ust 


ning an 


> the cout Nichols was on his knees pulling 
‘ncipally weeds and absorbed in admiring his 
jeaused flowers, when he thought he heard a 
nicer rustling sound in the grass near him, 
He didn't pay much attention, assum- 
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ing it was just a flekd mouse, until he 
heard the sound again—eloser this time 
Casually glancing up, Nichols 
startled to see a big timber rattler, 
‘about six feet away, staring curiously 
At him, Without a moment's hesitation, 
he sprang up from his kneeling posttid 
and landed on his feet six feet inthe 
‘opposite direction 

Il always be sorry for wha 
next,” Nichols relates, "I obeye 
first impulse, ran for my gun, and put 
f bullet right through that snake's 
head. Tf T had only stopped to realize 
that he was just hanging around to 
help me rid the barn of rats and mice 


aia 


T never would have dispatched him s 
hneatly.” 

‘he skin of this snake, the 
holes plainly visible, ke mounted 
hanging in a Ioeal tavern, mocking: the 
now reptile-minded Nichols every. tim! 
ne Tooks at it, ‘That's the first ant last 
snake he ever killed, 

‘As soon as he began to + 
Nichols said, Hat the snakes were 1 
afraid of him than he th 
and that they would alone if 


he gave them a chance to escape, he 
decided not to molest them. ‘Then he 
began studying them, casually at frst 


with the Tew books on reptiles 
Io him. His interest deepened, the more 
he learned, until he Gnally became an 
acknowledged snake man, 

‘The neighbors around Fast. Mountain 
‘aid not share Nichols’s enthusiasnt for 
snakes, and most of his pleas for a pol 
five and let live” fell on dea 


2000 


ere concerned: 
Tver 


harmless 
s explaining, to 
isten, that snakes 
mer! 
of the 


tither ve 


made few 
yem on sight. If 
hen the farmer saw 


to have thi 
i him that there 


pri 
one day and 
black shake around the far 
he didn't want Nichole to lay a hand 
on it. In fact he wanted very bad 
have it live right there. Niche 

at the man, 


at his right-about-face needed ampti- 
fication, the farmer explained that his 
property jerrun with rats that 
hat become so bold they even stole 
‘oung kittens ont of a box in the barn 
for 


You were ri ut snakes, Nick,” 
the farmer admitted, “E won't kill any 
more and if you see “em around here, 
eave "em be, 

Other f 


nice doesn’t extend to rattlesnakes and 
heads, 

n understand the 
said. “Pspecially 36 1 
Tean't expect them to 
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cond holds the rattler Gemly while he 
inoncuvers 0 forked stick, There! The fork 
Pins the reptiles head: now Nichols con 
Sprasp it lightly behind the head with his 
Bote hond and drop i into'a corrying sock 


ous snakes on thelr property, So they 
are gid to Tet me hunt on thelr land 
and take away at many of the danger 
ous ones a Lean find,” 

Through careful observations «and 
deductions, he has located a few snake 
dens in the county, to the envy of other 
herpetologists, ‘Thi knowledge asnures 
him of a good eateh in the spring, 
when the fare coming out of hi 
hernation e4ill in the dens, and 
in the fall when they are returning: for 
the winter's sleep. He knew the type of 
rocky hillside that sinker Uke for a 
Gen, but for some inexplicable reason 
the reptiles will choose one In prefer- 
ence to another that seems equally good 
to the human eye, 

Nichols knew’ that rattlesnakes and 
copperhends must have Ibernating: 
lens on his mountain or on adjacent 
ones, but without knowing the exact 
nrea’ where they congregated, hunting 
for them would be like looking for the 
proverbial needle in the haystack. He 
looked for them anyway, of course, for 
n snake man is necessarily an enthus- 
fast and an optimist, but when he stum- 
bled on a den it woukd he by pure luck, 
This hit-or-mise method could be im- 
proved upon, he believed, by outthink- 
Ing the snakes, Men are’ smarter than 
snakes, after all, but the solving of this 
problem even then depended a great 
Geal on tuck. If snakes congregate hn 
one spot for the winter, Nichols rea- 
Soned, and disperse over the surround 
ing countryside in the summer, then 
they must travel away from the den in 
the spring and toward it in the fall. 
‘That seems simple enough, but the luck 
comes in finding and observing the 
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they raw! to and from t 
dens, Nichols considers himself fortu- 
nate in seeing, from time to time, 
enough snakes crawling in one direction 
in the spring and in the opposite direc 
ion in the fall to correctly surmise the 
exact hillsides which they chose for 
winter quarters. 

Nichols is reticent about disclosing 
the locations of the dens for fear of to 
many snake collectors depleting the 
snake population and upsetting. the bat 
anee of nature, He himself only col 
lects enough for his own needs, oF to 
exchange for different species with 
collectors in other parts of Ue country 

Perhaps we had better explain here 
why any man “needa” a snake, A snake 
man, wouldn't be ® snake man if he 
didn’t want to keep a few as pets. Bi 
sides, he usually wants to tell people 


End of @ hunt: the Snake Man comes down 
from a lonely mountain with a bagful of reptiles 


to satisfy thelr 
thon tn 


I about is. reptite 
Chiosity and to inter 
with favor onthe 
The best and. most 
fg to display. living ; 
have a miorbid appeal” for the fearful 
hid. @ fascination. for the open-minded 
Or the alrendy-converted enthusiast 
‘the one place to find Lhe  Inegest 
gathering of rural people is at the tocal 
short distance of Win 
shows during the summer, 
them your will find. Hler Nichole in 
fils pottahle snake pen, answering que 
Hons and handling his charges for the 
henent of hundteds of spectators. FU 
hanner reads "Schagticoke Snake Farm, 
although itis a misnomer 2s far as 
Starm™ ia concerned, It ix practically 
Impossible to. “farm” snakes beeause 
they usually do nat breed in eaptivit 
Rchagticoke was chosen because F 
Mountain is part of the Schagticoke 
Tange, named for the Indian tribe which 
Inhabited the region, and whieh now has 
ne pegervation in the mountains near 
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Lieut the snake hunter should have a stick 


The East Mountain “farm” is merely with a clamp at the end with which he 


chest high. ‘The 
a short distance into the ground 


phi 


Fae pectoppa iat 


Hirt mounds, de 


sure, with sides ean elagp the snake and prevent It from 
king is sunk crawling into a hole or under a rocle 
ithe ledge. After the hunter has got a good, 

citing flange: thu firm grip at the back of the snake's 
climb out head, he drops the forked pinning slick 

lied with rock and with his free hand pulls outs cloth 
a leaves, and a bag hanging from his belt. The tall of the 
he type of snake is piace in the open bag, then the 

x snake, and to tend is released with a quick, downward 
Tnmates to have thrust, and the top of the bag twisted 
‘fer. Varions closed’ and tied. ‘The bag, usually nbout 


ard pl 


ea live peaceably together in this the size of 1 pillowease, I all that Is 
Pen, although some of the smaller heeded if one ls hunting only non 

mens disappear from time to time poisonous snakes, as they ean be picked 
"neta ie oe 


cannibalistic Up with the hands without dang 
™. Nichols always carries 


naike-bite 


to. pr kitcontaining n blade, uclion cup, 
tistled, me- tourniquet, nnd other firsLald materials 

ake will appear more —hut-he har never been bitten while 

‘uecutent to. black snake than a frog collecting snakes in the field ot while 
‘cling frogs tssed to be handling them at home, Onee, however, 

re always plenty tna at fair, a timber rattlesnake sank 1s 


enone found 


to settle down 
to go farther 


had to. est 
breed mice 


The equipment nee 
“j light, necording to Nichols, in the evening to pick up with my bare. 


pines, until a couple of fangs Into one of his. thumb 


ike Is hard to distinguish of the soni 
n auin-dappled. bowlder Hundred times, T began to belle 


This 
about itand deolded caused #9 much excitement. that the 

N hols has management has never allowed lim to 
Id looking for frog show his snakes at that town fair since 


nds, Th catching ficld mice he gets “Just a little ehesty,” ts the explana: 
mpetition from his twe ents, po he has tion Nichols gives as the reason for that 
Thee, “farm to single bite. “Just a little overconfident, 

a "his reptiles rove to the crowd that shakes aren't 

inniee hunt- really bad-natured, 1 had offered early 


ant thing fa good Nands any snake in the pen. Ab that 


T had Cimber rattler, copperheads, 


ee : hand a variety of nonpolsonous. snake 
murroundings. The coppery F 
Fhend, for instance, blends bul had forgotten that one big Umber 

with the’ brown, dend_ was a newly caught specimen, which T 
Tock crevices It Inhabit ¢ had pleked up on the road on my way 


to the fair, “After Thad handled most 
In the pen couple. of 


my" 
venomous snake it is self that none of my ‘pete’ were dang 


Uown the head before 08 ‘Then. someone pointed to nig, 


picking the animal up by the back of black fellow, and aald he hot 1 wouldn't 


far from a hide 
make a dash wh 
To catch them before they disappear, waa an old-timer, Quick aa lightning 


pose a stick, cut plek that one up. A challenge like that, 
ite used, Shakes of course, had to be necepted, wo without 
muntry are never very realizing It was @ new snake, not ae 
for which they wit customed ta'me, I didn't use proper 
anger ‘approaches, eaution and pleked it up as though it 


1 snake pen. Here he gives lectures and demonstrations with live snakes 
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© from my grip back to the show grounds and putting A favored few of these reptile en- 
jed at the his snakes into thelr cages. Not until thusiasts, who can get to Bast. Mow 
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the rattler twisted to 
behind is head. an 


Closest Anger the toa hospital, Withina tain, visit Niehols in the “season” for 
NICHOLS gave hinset daatatd treat wee fat work without Ml snakehunting. trips, 

cntand thenwasrushed toa doctor. elfect from his unfortunate experience. “The primitive country life he lends has 
While in the doctor's office he heard Not only famous in his own cont become so enjoyable to Nichols that. ‘he 
Someone’ ftom ‘the fale announce that munity as'a snake man, Nichola hana saya he will never forsake it to return 
oMicials were going to shoot all the wid : owghout the eoun- to eity existence, ‘He is perfectly hapn 
Snakes inthe pen. ‘This wns toa much ty ‘made and fostered living alone on the top of @ mountain, 


Tor the make man to stand: although through corre 
hardly able to walk, he insisted on going amateur and pr 


other his only companions being two hound 
ogists. dogs, two eats, lve gonls—and his snakes, 


WONDER STOVE 


FROM OLD TIN CANS... 


It will boil, bake, and fry a com- 
plete outdoor meal over a tiny twig 
fire, and deliver it fo you all hot and 


ready 10 eat at the same moment 


Frimete than te utenets tay substicute 
fea) nomen fete reat ey Se 

Sa Ganyincg sou sent saree 
navel cooker devefoped’ at Cornell Unie 
versity under direction of Dr. 3, Ly 
Paimer, ‘Materials are a, gt. motor-ol 
bana Nor 40 fool can two coffee tin, 
fe bent wires Sointor porta nest ints 
the large ean for carrying on the tal 


five fin of water for too oF 
Coffee. If neither iz wanted, this fin may 
Ettised to beil potatoes or oiher vogatables 
or fe heot up soup or precooted boked beans 


init Wires ore laid across the fire box: Nest comes 
Tot earth i 


Setting up. the stow 
i 'ihe'Rse’ bon, mode fromthe food can with cover from one. af 
0 cut af bottom to admit fuel ond over them. The flat 
Sedge openings in the top to let heat vite but ent extent 


OUTDOOR LIFE MARCH, 194 


2003 THE SURVIVOR Vol. 5 


cll, fo rest on A good comp kink in itself! The egg is fried 

ng beak coined campacty igo hel in the breod-—ten ot 
Sines tring 

thould be ready when this 


lop. the" 
iui edcte heel os 


1H Himod right 


Miniature Figures Easily Whittled with a Penknife 


alo near the tip, like a penholder 
any parts you must use the Up 


for you to make 
hy with he geal 


etl in sejatating. the 
A somewitat opaque color, like show-eard 
colors, is the best for this work, because it 
‘Gries uickly: and does not sik fa, although 
water colors will dB, J, ‘TANGIMALAN 


POPULAR SCIENCE MONTHLY MAY. 1 
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There's room Jor 10,000 earthscorms 
in this culture bed. It stands 307 


high and 36" wide 


tilation space Wtsecen all members 


fertility of the upperceust of 
mon earthworm has that animal 
received such a bright light of pub. 
licity ax is now directed on it hy 
Dr. Thomas J, Bairett. Althe 
he has already received nat 
wide notice in periodicals, 
doctor is now producing al 


Harnessing the Earth 
asked Dr. Barrett to tell exactly 
how the home gardener would 


about putting the earthworms to 
work, his is what he wrote 


One 
were of ground will transform up. 
wards of 200 tons of dey topsoil 
I per year, delivering th 
divided and consditio 


mater 
finely 
earth to the surface in the imme 

diate rootzone to richly nourish 
all vegetation, 

‘Whe ancient Greck philosopher. 
Aristotle, called earthworms the 
‘intestines of the earth,” a 
which literally deseribes 
tion of these master-buiklers of 


phrase 
re Fane 


topsoil. Streamfined to the alti 
ate for functional performance 
the earthworm blindly eats his way 
through the ground, riddling and 
honexcombing it to a depth of ten 
Feet or more with his aerating tun 


ith ieineh ven 


don lath frame forms 


the toy caver: burlap ix also used for 
side walls. The 


moat scons: 


ART I WORMS 


4 


pine is the best 


ANUARY 1942 


th with 
cad roots, 


elm 

JF Lube of his body 
vill 
aterial is 


the worm 
horn 


average working depth 
How ean the g 


dener, orchardist, or farmer be 
assured of 10 workin 
per eubie foot of lan 

arth 
id intensively in special 


is, propa 
tifically 


De, Thomas J. Barrett 
authority and “groxer,” waters bur- 
Tap walls and top of culture bed to 


insure the proper moisture within 


Drecdling eds and seed the land 
with sullicient egg-eapsules to 
sure the maximum population, 


nenws How 

Here's how itis done: 1. Com: 
post for earthworm food for 
tensive production of capsules is 
made by thoroughly mixing one 
part of good topsoil with one part 
wel rotted 


wanure, and one part 


atter such as alfalfa, 

grass clippings, or other available 

ill the culture 

hed with the mixed eompost to 

within 6 inches of the top, thor 

ughly wet the material down till 
Li moist all the way through. 

&. Imypregnate the bed with 2000 
rthworm egg-capsuiles, now com 
mercially available. Capsules 
should be planted about 2 inches 
deep, distributed over the surface 
area of the bed. Place the lath sub- 
surface divider (see photo) on top 
of the compost, adjust covers, and 
leave undisturbed for 60 to 90 
days except for sprinkling enough 
to keep contents of the hed moist 
throughout but not soggy wet. By 
the end of this period several 
thousand worms will have hatched 
out and reached maturity, the 
ed thus becoming fully” popu- 
Jated with breeder’ stock for pro- 
duction of capsules. 


HARVESTING 
8. For producing and harvesting 
capsules, inix compost as directed 
nd place a layer of the material 
4 to 6 inches deep on top of the 
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sub-surface divider. Wet the ma 
terial dows 
frequent. speinl 
cover. ‘The breeder worms will 


move into this top layer, feeding 
fon the compost and depositing 
their castings and egg-eapsules in 
this surface layer, Under p 
conditions, domestic 
worms will pass one © 
every 7 to 10 days. Ast 
ing period before hatehi 
I to 21 days, all of the 
may be harvested by removing the 
surface Inyer of compost down to 
the sub-surface divider every 2 
‘or $ weeks, ‘The compost below 
the divider forms the p 

burrows of the br 
should not be distustied exept 
intervals about twice yearly when 


Wire Bending Jigs 

OU have often been working along in the 

finishing stages of building some gadget 
that needed a small steam pipe bent, or a wire 
hook that would complete the control system 
of some engine. And then pops up the ques- 
tion: Where will I get jigs to bend the stuff 
around? 

Why not make a set like these and have 
them in your kit? Time after time they'll come 
in handy. Bending rods to a desired shape is 
not easy, nor is the handling of tubes without 
such equipment. 


Sree! Pins, 
Drive Fit 


Block with Hole 
Us Oversize 


Qperation L Qperation 2. Snell Tubing 


hould be » part of 
useful 


Small jigs on which to bend wi 
‘every metal worker's equipment. Hi 
little jigs easy, to mako and vor 
Mechanical Pkg. Magazine 1932 

Small eyes centered on the end of a rod are 
quickly made with two pins in a hardwood 
block. A hole bored in another block with a 
rounded corner will be found useful in work- 
ing 4 0. d. copper pizes.—Morris Hall, White 
Plains, New York. 


wpidly work downward and 
ge eneath the divider. 


nt returned to the bed. Proceed 
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weeks, The harvested material 
may be used for impregnating 
flower pots, flower beds, lawns, 
or other land, or may be used for 

ive compost 
reaps. er a handful of this 
‘material is buried in well watered 
carth an earthworm colony will be 
ceslablished, to breed and spread to, 
surrounding earth in an ever- 

sning circle. Following  t 


expensive beginning thor 
dollars worth of highly valuable 
earthworm culture may be pro- 
uced. ‘The sure way to build up 
stile, productive topsoil, or pro- 
vide ideal potting material is to 
put the master-builder of top 
friend earthworm-—to work. 


h fresh compost 


Mechanical Package Magazine — 1932 
Electric Wood-Burning Tool 


Borcelain Voit Te 
Insulator oa 


over 
ice 


Barring Serofiwor 
withe Toot 4 


HE old style art of “pyrography" is rather 

out of date, but a wood-burning tool still 
has many uses ‘in the workshop. It is useful 
in burning identification numbers on tool han- 
dles and in decorating various types of wooden 
models. 

Get a porcelain insulator of the type shown 
ind strip two lengths of copper wire, each two 
nches longer than the insulator. Run them 
through the insulator, permitting an inch to 
extend from each end, which is bent over to 
hold them in place. 
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How to set ee align fence posts 


MAY 1965 


Sooner or later mast homeowners foce the 
prospect of set 
posts. 11 ean be « 
the problen over with fence contractors, 
tool rental -yourselfers, 
and we have a few suggestions thet m 
make your next fence-setting job go 
smootily, 

Bor Jong fence life, use posts of Western 
red cedar or California redwood. These 
woods inhibit the decay-eausing action of 
fungus and insects. Specify heartirond, 
the reddish i 
part of the tree; sapwood, the lighter wood 
‘lose to the bark, is much less durable, 
Mountain eypress, sometinu nthe 
uthwvest for fence posts, seems to en 
ure as well as eedlar and reddwoo 


rovers wood froin the cent 


GOING THB HOLES 
Tow fences, sink posts at least 18 
thes into the ground, For fences 4 lo 6 
h, sink posts at least & feet: the 
Aleeper the better, especially if the com 
{fence will present a solid harrier 
nds. 
see should be able to drain quickly 
past the bottom of the posts. For this ren 
‘son dig holes + to 6 inches deeper than the 
posts will he set, and fill the bottom of 
the holes with rocks and gravel. In clayey. 
U's wise to go eowt even far 
provide @ footdeep drainage basi 
gravel beneath each post 


Ty 


Botter boards in firm gronnud near corters 
help yon position corner posts precisely 


Locate the fence’s corner po 
self-evident, by using string and guides 
called batter boards (see dlingram). Mark. 
string into the post spacing desired (6 
rnd 8-foot spaci 

allows economical use of 
ff lumber, but other sp 
ated by Lype of 
sited, slope of gro) 
ground, drop 
string mark to pinpoint pos 
and drive in marker stake: 
digging 

Digging tools. Of the two most popular 


‘Then begin 


2006 


rocky soil. Digging is sti 
work even with these tools, but 
sulting hole (especially with the 


sto $1.30. day to rent. In 
really rocky soil, neither works. well— 
back to pick amd sho 


and 73 


augers are 
ial shops. We 


rate is $2.50 to Shan hour. (If 
‘ask a general con 


1 jackhammer 4 
spacing tip, coukl also dot 
jackhammer is often the tool of 
areas of the Southwest where a hard layer 
the soil surface. 


job 


es ner to be dug co 


ject to 
ckfll. 
ig with earth or earl 
ably all most fence posts rey 


Vigorous tomping is key to successful use 
of carth fill. Rocks cer top also help 


I it’s aligned and vertical 


‘the post 
Continue filling with earth, earth: 
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gravel, or gravel, tamping firmly every 2 
‘or 3 inches. If the hole is wide, big rocks 

ind the past near the surface 
c side movement. Slope the 
top of the fill so water runs away: from, 
the post. In light, sandy soil—which offers 


Cleats Help hold posts in very light soit 


‘easy shoveling but poor stability for fence 
posts—nail T by 4 cleats of heartwood 
cedar of redwood aeross the fence posts 
sar the end. 


SBITING POSTS IN CONCRETE 
Concrete fill can eat up a surprising 
nount of cement, sand, and gravel—but 
it gives the strongest selting by far 


oR SUL 


{ 


crave. 


‘rawr. On GRAVELY SOK 


Fills using rerious amounts of concrete, 
Types 4 and 2 are best for wet elimates 


“The concrete should be angled at ground 
Tine to divert water away from the post. 
Don't let concrete get under the post, 
‘where it could hold in moisture and speed 
decay, Above all, never set fence post 
«ls completely in concrete, 

For 


ie a Tea 
mix, with oniy a third the ee 
edled for a walkway mix. A mix 
of 1 part (by volume) cement, 3 parts 
sad, and 5 parts gravel is good. Keep it 
rather dry. ‘To extend the mix, keep a 
washed rocks on hand, and 
wand the perimeter of the 


Using dry conerete mixes (cement, sand, 

nil gravel all in one bag) saves ordering 
time and trouble, and means you won't 
ave heaps of leftover sand or gravel to 
Cispose of. The usual 90-pound bag (3 
‘cubic foot) sells for $1.35. You will need 
bags of mix to make a solid pour 
around Ah post, sunk 2 feet in a 
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SIRE 


cute nocKS, 
BOULDERS, 
RICKS 


Extending conerete with boulders reduces 
cost, makes solid footing in large holes 


10-inch diameter hole, 
Posts freshly set iu concrete ean be fore 
into @ new position for perhaps 20 


nites after the pour; they should then be 
Teft alone for 2 days before boards or 
stringers are nailed on, During a spell of 
dry weather, fill the sinall erack between 
post and conerete with tar. 


e damage from heaving 
down to a foot below noi 
shovel in gravel: 
the sides of each post near its bottom end, 
‘and place this end in_ grave 

crete around nail aren; comp 
aravel or gravelly soil 

‘To prevent concrete collars from erackit 
when wet posts freeze and exp 
shingles to width of posts, oit them, 
place alongside each post before y 
Remove shingles when conerete has set, 
and fill spaces with tar or sand. 


Tor poured between post and concrete cre~ 
ates expansion collar, minimizes eracking 


ALIGNING THE POSTS, 
Many consider this one of the knottiest 
problems associated with buildin 
Welll describe three workable procedures 
among the 


Corner post method. This 
comer posts first: finnly, permane 
and exactly vertical. ‘Then streteh ali 
ing strings between these posts, top 
holtom. Mark points on the toy 
indicate where the centers of t 
diate posts will he, and transfer the 
marks, using plumb bob, to the lower 


Wood pieces hice aligning strings clear 
of posts, yet allow easy visual checking 


‘each corner po: 
i batter boards [see 
cord 


‘out fence post 
posts. succes 
ran 


). and mack 


page I 
post centers on the ali 

the corner post the lid 
ou will have only him in. 
‘It need to build and is usually successful. 


comer edge, 
scood, the post is vertie 


Using level o plumb bo 
its support arm in place. Do the 


ual check before backfilling, 


et 
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smote nat 
ALONS BRACE AS 


Stoking © post. Carpenter's level held 
‘against two adjacent faces (or plumb bob 
‘on one corner) establishes true vertical 


ENING UP THE POST TOPS 
until the fence is finished before 
post topa to the correct height, 
Flat post tops collect water, and this 
speeds early rotting. In rainy areas, a bev- 
led oF rounded top that will shed water 
is much preferable. If you paint the fence, 
lavish paint on the tops. 


Ws 


Popular Mechanie ~ 1913 
‘Trap for Small Animal 


This is a box trap with glass sides 


* and back, the panes of glass being held 


in place by brads 
placed on both sides. 
The animal does not 
fear to enter the box, 
hecause he can see 
through it; when he 


| enters, however, and touches the bait 


s released and, dropping, shuts 
is is one of the easiest traps 


Ree 
NEEASN 
SUNSET Armin 1961 


Where’s the middle? 


‘This conter-finder will work on boards of 
any width, up to the limits set by the dis 
between the outer nails. Drive a 
i wear each end of a 1 by Linch strip 
center a third nail between them, driving. 
it just far enough that a point of about 
1/16 inch protrudes on the underside. 
File the point to a chisel shape. With the 
two outside nails riding the edges of the 
board, the center nail automatically 
‘marks the center. Slide it and it will séore 
a center lin 
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Mechanical 
Package 
Magazine 
1931 
Starlings, redstarts and 
the shyer songbirds will 


build in a coment bird 
house, 


OODEN bird houses have had theie way 
long enough. ‘They are good—but not 

good enough for some birds 

by the fact that there are ph 

the shyer species, which will nest in © 


houses, shunning wooden ones. 

Starlings and redstarts are typical of the un- 
usual backyard nesters that can be made your 
neighbors for the summer if you build a really 
light tight place for them—such as they have 
heen used to in hollow trees. 

To construct the mold for ca 
houses, make four pieces of wood 
the pattern shown in the blueprint below. This 
will give house which is a common and 
serviceable model, yet one which sheds rain 
well. ‘The mold is cored for a vent in the 
top, and for a door on one side. ‘The prints 
for’ these cores are show 

‘Then prepafe a concrete of 1 part Portland 
cement, 2 parts sharp sand and 3 parts gravel 
This must be thoroughly mixed before water 
is added, Enough water should be added to 


you 


2008 


CONCRETE 
BIRD HOUSES 
will bring shyest 
songsters to your own 


backyard - - 


make a moistdry mixture which, when slump 
tested, will seep out into a dumpling if sloughed 
out of a flower pot, If the mixture stands up 
stiffly as shown it is too dry 


tied or wired to- 
st is being made, is covered 
with a layer of the concrete on the botto 

‘The sides are built up with a trowel. Som 
workers prefer to make a pattern oF 
core for the and pour a rather wetter 
mixture than to build up the walls with a dry 


mixture, Either way is good. 

When the top of the mold has been reached, 
small pieces of wood should be sunk into the 
¢ ¢ walls so that the bottom (of board) 
can be nailed on, 


‘The opening for the birds should be pro- 
d with a revolving door, made of sheet 
id loosely mounted. ‘The birds soon 
and leave, or to adjust the 
door to give them just the amount of light and 
y need. Of course, a vent should be 
in the top as before mentioned. It is 
these houses in the darker por= 
‘of trees, as the shyer songbirds frequent 
st in dark, protected plai 


NORETE THAT SLUMPS 
E THIS 1S THE RIGHT. 
CONSISTENCY) 


MP TéSy 
Wis Mk 
a7 DP} 


Cortain kinds of birds prefer abodes mado of concroti 


house and how to make a slump test for concrote of th 


This shows how the board mold is made for such a 
ight working consistency. 
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You'll find there rivets commonly available today, most of them in many sizes, w 


various metals, From left to right: two-piece, pop-type, tubular, solid, and split rivet 


The useful art of rweling 


Riveting seems to most of us an antiquated 


way of connecting things. Somehow we 


seldom consider using rivets when se 


russembling of repaiting objects. around 
the house 
But this ancient way is often hard to beat 


Rivets are very: strong, never work loose 
and usually make a neat job, And they"ee 
inexpensive, The eost of enough rivets to 
repair a lawn chair oF a metal sereen door 
isa matter of pennies. 

You ean find all the types of rivets shown 
here at a hardware store of shoe repair 
shop. Often you'll find the solid aud tubu. 


lar types in a wide variety of sizes and 


lengths, and in steel, brass, copper, and 
aluminum 


TOOLS REQUIRED 
The new type of riveting gun shown on 
page 85 is almost as fast and easy to use 
asa staple gun, You can buy it at a hard 
wate store for about 86, complete with an 
assortment of rivets, The pop-type rivets 
iL uses (see diagram, page 83) come in 
hs, ane will handle thicknesses 
ineh, 


three le 
up to 
For the other types of riveti 
only. the simplest of tools are 

as itis called, 


equived. 
You'll need a bucking block 

to place under the rivet. This ean be a 
block of steel, the top of sour vise. oF just 


FANUANY 1965 
the flat surf 
For th 


split and tubal 


A amo rivet set (costing a dime 


spreads apart a split 


{f hammer or a hatchet 


rivets, we show 
but it is not 


s of solid rivets, 


ball peen harmer. Simply 


ubular rivet 
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Fixing a rattly furnace pipe. You just 
squeeze this riveting tool on the outside 


hammer them round with light blows on) 
Lop and sides, Or you ean use a solid-rivet 
sel. This is a heavy piece of tempered 
steel about 4 inches long, with « small 
cuplike depression in one end that molds, 
the rivet's end to a round shape when you 
tap the set with a hammer, It costs about 
$2.50, The rivets’ appearance will U 


smooth and uniform, but the connection 


TRICKS OF RIVETING 


As the illustrations on these pages shovt, 


riveting is very simple to do. But here are 
some additional little pointers that may 
be of help: 

a buckle to a belt, 
and you want the neatest possible job: 
Use two-piece rivets, They come in vari 
‘ous colors, hold swell in such material, and 


split rivet in Teather or 


look very professio 


When installing 
cloth, don’t punch a hole for it. Just drive 
the pointed rivet throughs it will hold bet. 
ter. You can drive « tubular rivet, too, 
through soft mate 


If you are conneeting two or more p 
‘of metal together with a solid rive 
the pieces snugly together before you 


pois 


swell the rivet with your hammer, Oth 
the rivet may swell out between the 


s, giving you a loose conneetion, An 

to push the metal pieces to- 
her is to place # nut from a fair-sized 
bolt over the rivet, and tap the nut with, 
“working” end of a 
nel another hole for 


your hammer. In the 


solid-rivet sel, you'll 
doing the same thing. 
Washers are available for all types of 
rivets except the small two-piece ones 
Use washers whenever you want the 


strongest possible joint in leather, eloth, 
swith 


IF you use rivet 
als, you 


and soft plastic 
wide, flat heads in such mat 


will need washers only under theie smaller 
driven heads 
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copper, and bi 
ountersinke eal 


Por metal-to-metal comecti 
fairly snugly 
Ml protrude on 

x. IF it's longer, eut it off. 
Ordinarily: we think of using rivets only 
one leather, and sheet metals. But 
they can also be superior to se 

bolts for fastening pieces of % or -inch 
plywood or hardboard together, Look at 


=) 


in its bo 


Two-piece rivets figld well in leather and 
cloth, Use a bucking block, and mash in 
the rivet with a blow from any hanemer. 
The resull is neat, professional-looking 


2010 


Pop rivets also are strony in metal and 
Hastie, and washers are available for their 
cloth and leather. They are quickly 


Jb teas, pet 
Tale = 


srpwnch (with ta 
tening is done wth light ham 
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ets aloo hold well in leather and 
cloth (tips do not bury into harder mate- 
rials). Use a rivet set, as here, or reverse 
rivet and pound tips out on block's surface 


‘epater 


_—— 


ountrpnk 


os 
—E eos 


stronger in metal and Solid rivets are strongest of all. You first 
ack or swell the rivet in ite hole, then round its 
ral flat ead, The cowatersunk type can be peened 
blows) in and filed down to be almont invisible 


Mechanical Package Magazine — 1932 


How to Care for the Household Utility Motor 


Wipe off all oil on 
Teewe' are 


With sharp knife 


Burn vil out 
of brushes in 
alcoho! lame J 


a 


Scrape commutator lightly 


ES 

ae t File, grind, or san ‘ 

PALER sincutr 20 mi ile, grind. or sandpaper 
plier, a Fs Surface Flat 


Usually the midget utility motor, 


developing only from 1/20 to % 
h.p.. is subjected to loads and Inck 
of “attention (through ignorance) 


more than any other piece of ma- 
chinery on the face of the earth, 
When they xet worn and growly. 
they affect the radio, id cause no 
end of dissatisfaction that is. really 
no fault of their own but of the 
gentleman who runs them. Clean 
them up and watch the difference. 

Take the end plates off. Clean 
she commutator by scraping lightly 
sharp knife, Do not scrape 
d that the copper comes off. 
just remove the scum from the 
burned oil. No emery or sandpaper 


in the wrong place is an enomy of small motors, 
the commutator-keep it clean. 
by grounding a 20 m4. 


“GTIVE that litle 
Moen, 


il a break, Esten 
reader. “Nothing 
about the housel so abused and so given 
tw neglect." And then in these words he tells 
how to service the little fellows: 


Radio noises can be eliminated 
condenser across the circuit. Brushes are 
important. This shows how they are cleaned 


should be used unless the commuta- 
tor is badly scored. Even then it 
might be best to put the armature in 
a lathe and face it off a little. 
Oil is never to be allowed on the 


off 


commutator. Through ignorance 

sometimes people oil the whole 
sorks. Oil should be used only on the bear- 
ings. When the commutator is clean, next 


attack the brushes. See that they are square 
on the ends. When worn they are hollow and 
cover more segments than they should. 


WATER 


GAUGE. es 


PACKING 


Mechanical Package 


OPULAR American ma 


s have neg. 
lected the experimenter who likes to dab: 
ble in miniature power engineeri ith the 


result that information on small engine de- 
signs and ‘on boilers to run thear with are 
very scarce. We who make the Packmag here 
in the Experiment Station have cooked up this 
design for the model engine enthusiast, know- 
it will be welcome. 
The boiler has an evaporating capacity s 
ficient to run a 54x54” engine. Ebullition can 
be controlled by the wicks of the lamp. 

‘The shell of the boiler is of seamless brass 


A SMALL BOILER 
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"STEAM" PIPE(BOSS| 


‘SAFETY. VALVE AND. 
FIBER PLUG BOSS 


‘SCALE OF BOILER. 
AND WATER GAUGE: 
SECTION IN INCHES! 


SPRING 


VALE 
SCALE OF ° 
DETAILS. 


for Little Engines 


Heated by a simple’alcohol lamp, this 
little boiler will be found useful for the 
experimenter in powering small boats, 
or as a workbench source of steam. 


Magazine — 1931 


or copper tubing, 3/64” thick. 
plate is cast of brass. 

A tie rod is necessary to keep the ends from 
blowing, as the boiler can work to better than 
60 Ibs./sq. inch safety if properly built, 

‘The front end plate may be of sheet brass, 
16 gauge, butted up against a retaining ring 
riveted inside the boiler. 

If this construction is used, as per the draw- 
ings the end of the boiler should be rolled down 
around the end plate. ‘This can be done by 
bearing down against the shell with a round 
tool-steel burnishing tool while spinning the 
boiler in a lathe. High speeds are used in spin- 
ng—about the same as used for wood turning. 


The rear end 
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LAMP FOR THE BOILER 


Soldered up out of shot metal the lamp looks like 
this, It is easy to build as here shown. 


‘Tie rod is of brass. ‘Two interlocked tie 
bolts should be put inside the ends of the plate 
and a bead of silver solder sweated to them. 
Never use ordinary solder in boiler work. It 
lets go easily and it is impossible to braze a 
joint on which solder has been used if at a 
later date you wish to increase the pressure 
capacity of the boiler by brazing the seams. 

Next drill the shell for the bosses for the 
filler plug, safety valve, and steam take-off 
plug. ‘The front end is drilled with two 14” 
holes for the water glass. ‘These are 1%” 
on centers. 


2012 
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You may make the valve and the water 
xlass plugs as the drawing shows, or you can 
obtain them through the Experiment Station. 
We have contacts which can furnish you with 
them and also with the glass. At present a 
supply is coming from Germany at low prices 
which of course will be passed along to Pack- 
mag readers, as it is the purpose of our Shop 
» be merely a service for readers, 


‘The lamp is made out of simple elements, be- 

a reservoir for alcohol with a long 
inch tube tl icking through 
in several places. ‘Three or four wicks will be 
enough. Height of fire is controlled by the 
the wick, 


Vhe boiler is filled two-thirds full of water 

ad allowed to come to a full head of steam 
before being used. ‘The safety valve should 
first be set by testing it against a known’ air 
sure for relief. ‘This can be done by tak- 
ing it to a free air stati dl checking the 

alve blow-off tension setting against the tire 
we on the air line, 


A Simple, Motion; Pigture, Machine 
‘The drum A is a piece of wood 

in. long and 1)\ in. in diameter 

ported on the end of a round stil 
which can be made in one pice w 
the drum, if a wood lathe is at hand, 
but a piece cut from a curtain pole 
and a lead pencil inserted in a hole 


bored in the end will answer the pur- 
pose. Be sure to have the diameter of 
the drum 1 

‘The next step is to provide the ¢ 
ture and attach it to the drum. , A pic 
ture of a boy pounding cobblestones is 
shown in the sketch, at F, which should 
be made on a strip of paper 4% in. 
long. This is glzed or attached with 
rubber bands to the drum. The draw- 
ing can be enlarged in pen and ink, or 
can be reproduced as it is, if a hand 
camera is at hand, and a print used on 
the drum: 


The Different Positions of the Pi 
in Action When Turning wi 


It is only nee 'y to put the parts 
together, grasp the base in one hand 
and turn the support B with the other, 
when, looking through the slot E, the 
boy is seen pounding the stones. "Va- 
rious pictures can be made and the 
strips changed. 


‘The Parts for Making the Revolving Drum 
for Holding the Strip of Pictures 


Provide a base piece, C, ¥% in. thick 
and 2 in. square, and fasten a piece of 
cardboard having a slit E, as shown. 
The cardboard should be 2 in. wide 
and 2% in. high, the slit being cut 14 
in. in width, 4% in. from the top and 
4 in. from the bottom. A hole is 
bored in the center of the block to 
admit the standard B easily. 


5 


THE SURVIVOR Vol. 5 


Know How 


to FILE? 


by R. F. YATES 
Pkg. Mag. 
1932 


‘The Mechanical 


O. MANY: mechs 
ting surface, that is d led, pushed 
or scraped over another surface. Indeed very 
few mechanies fully understand the potentiali- 
ties of a file nor do they have anything more 
than a rudimentary idea of their manipulation, 


just a cut. 


Skillful manipulation of files is attained only 
by experience and the best the following para- 
graphs can do is to describe the various types 
of files and the proper method of using them. 
Many operations can be done by an ordinary 
file when it is in the hands of « skilled me- 
chanic 

Files are usually classified as rough, coarse, 
bastard, second cut, smooth and dead smooth. 
Files are also known as double cut and single 


cut, depending upon the arrangement of lines 
as will be seen by reference to the drawing. 
In the single cut file, all of the teeth are ar- 
ranged at the same angle and run parallel, 

in different files between 60 and 80 de- 


Se he double cut file has two sets of 
teeth, each at a different angle. This point 
will also be illustrated in the drawing. The 


2013 


Do YouReally|| 
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‘The man at tho bench to the left is shown holding th 
ty. In 
tends t 


inset photos wo seo the reason, 


oft, 


teeth of a double cut file are usually at an 
angle of 40 degrees in one direction and 75 
to 80 degrees in the opposite direction. 

Files are also manufactured in a multitude 
of different shapes and many are made for very 
special purposes. A cross section of all of the 
is shown in the sketch. Not 
re stores, however, are doing a 
enough business in files to warrant their 
ng all of these types, It should be under- 
stood also that these varied shapes come in 
various lengths, and files of the same grade 
have the same number of teeth or lines per 
inch only when they are the same length, ‘Thus 
a second cut file nine inches in length would be 
more coarse than a second cut file five inches 
in length, ‘This is quite necessary as a bastard 
file four inches long would have but a few teeth 
upon its surface, It should also be known that 
the length of a file does not include its tang, 
which is the part that holds the handle. 


——, 


Exaggerated view 
Showing tendency oF 
File to bend when 
held improperiy. 


Exaggerated view of 
mmantior it which File 
Should bend for pro~ 
ducing Flat ourFaces. 


Here is an exaggerated view showing the tendency 

fo produce a round surface when the file is held like 

‘2s fiddle-bow. For flat surfaces the tool must be hold 
flat with down spring of the loft thumb. 


he first thing 
gustingly clement: 


and this may sound dis- 
y until we really see the 
point—that_a mechanic should learn is the 
method of holding a file. A file be used 
properly only when it is held correctly. In 
ordinary. cross filing—that is filing directly 
across the work—a thick, medium-sized file 
should be used if a quick cut is wanted, When 


wund work, Right, correct grip, produces flat surface. 
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holding a file in this manner it will be found held in the manner illustrated as correct. When 

that it can be controlled very easily and that held in this position the cutting portion of the 

the hands are not easily fatigued owing to the file becomes slightly convex and it is in this 
ct that it is not necessary to tighten the grip. way that the lat surface is produced, 

‘The forward stroke should be firm and posi In filing « perfectly flat surface, a file with 


tive for this is the cutting strok le does a slight belly should be selected. 
not cut on the return to the s 


Indeed the return stroke should be very light 


to prevent the teeth from wearing down. Modern Mechanix April, 1935 
Fee ket vce aae Whecacn inti Make Insulators from Old Tires 
anner the file will have « tendency to bend Tema WTR); QTRONG and 


as illustrated in the line drav Flat sur 


dependable 
insulators for 
aerial wires and 
mast guy wires 
are readily made 
from an old auto 


GeyBied 


Hane Narding th Bunt Span lize casings Cnt 
slices about one 

D G inch wide from 

Y the casing, and 

ea < punch holes in 
pout ‘Grog cabinet Sat Oressing Pe awa 


the bead. Two of these slices are looped to~ 
gether as shown in the sketch, and the wires 
then run through the holes. 

cross sections of all the commonly manu- A single slice slipped over a large screw 
los, with their names. All have special hook makes a good strain insulator for tying 
sare wall known- wires to buildings or posts, as in anchoring 


cant and pitt-saw are used for saw sharpening. Note guy wires, There is no danger of breakage 
difforonce between singlo and double cut. hares 


Sia to side 
Inotion. with 
half rounch 
file 
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ANS cost real dough, and when the 
home workshop is equipped with the us- 
vual five-dollar variety it is mounted on a stump 
or wood block that makes it unhandy for 


tes~ riveting work. 
a A throw from an old five or seven-bearing 


Directions taken. crank shaft will make an anvil for riveting 

’ By fle making psu slot 1s and sheet metal work. With this type of 
5 eee throw the cheeks 

are generally flat. 

Here's an idea 
for an anvil to 
be mounted on 
the bench. I 
“ possible to 


@ hole is rounded ‘Mow one surface 8 posit 
cea tele oragrese: filed without amare ie with a wi 
froly smaller Fes foam odtacont surface mount by boring 


through one of 
cheeks and 
with the saw and hammer and braco and bit, the chee! 
Meee che St'the topnotch necessities of the Crank shalt thvows make good running a locked 
shop. Here are a few methods of effectively em- riveting anvils. Can be swivel bolt into the 
ploying a fow time-tried wrinklesinthe use of this tool. mounted. bench, 
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BUILDING A RUSTIC FIREPLACE 
Is EASY If You Know How 


by ORVILLE GRISIER Tne MECHANICAL PACKAGE MAGAZINE 
1931 
FIREPLACE, before which Vo build a successful fireplace it is 
joy the magic’ of the era 
which will not destroy your be 


her; 
the smoke chamber, 
“Lhe exterior dimen 
wa are seven feet wide by three feet thick, 
h should extend two feet in front of 


ity are five in num- 
fire box, the throat, 
d the flue. 

ons of the fireplace here 


xround plan of the 
et. Build the foun- 
or foui 
your b 


nail too 
be easil 


the stonework even with the top of 


»; The room opening, the fire box, the 
jor, has sketched his own drawings toshow 


throat, the smoke chamber and the fh 
and andirons 
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SECTION 


ee SMOKE CHAMBER F496 9 

ven in Fig. 6. A mold box is frst made altor 

se built up about it.The face is lid 
the keystone. 


‘Tho main dimonsions of a properly 
the foundation for the fireplace has 
at. Fi 


‘ork has heen completed to 
ner, place 12 by 12 
ver on the opening. 


he possible to remove 
which should be carefully 
the walls of the fire box. 


the fire box 
done. Then 
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A FORGE from 


2017 


2a 


= 


Line to 


T IS not necessary to have an expensive 
forge for smithwork, Anything to heat 
Lin a good hard coal fire will serve as 
nd fire bo 
idea recently seen in a home 
‘The forge howl is made from a 
A vacuum cleaner, re- 
atlet to furnish draft 
instead of suction, with the blades trimmed to 
moderate the blast, was coupled to a tuyere 
box by a length of garden hose. 


Capacity 

‘The forge was 
work to adequate he: Later a 
steam valve was fitted to the blast intake, and 
the draft can now be controlled to a hair, 
which is necessary for annealing and for 


ng small 


ments have been suggested and 
imple, practicable forge is pic~ 


tured here. 


Take a granite washbowl 
and punch out the bottom so 
that a cast iron stove lid of 
proper size can be rested on 
the bottom. Drill 1/4" holes 
in twoof these lids. Keep the 
pattern of the holes spread 
in one lid — this for open, 
large fires and general 
heating. 


WASHBOWL 


In place of the v: 
foot power bellows can be installed. which will 
leave the hands 
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‘The other lid should have 
three or four holes drilled 
into the center in a space 
which can be covered by a 
silver dollar. 

This is for’ bringing a 
small fire up, so as to heat 
bends and for localized 
upsetting. Thus with these 
two lids acting as tuyeres 
(pronounced tweers 
blacksmithese for forge air 
vents) controlled fires can 
be had through the medium 
of varying drafts and 
tuyere sizes, 


inspection. Door 


for manual work. 
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‘Vhe forge should be mounted on a fire brick 
For an air chamber a piece of six-inch 
water or gas pipe can be cut to the proper 
height—could even be made as a stand, reach- 
ing to the floor. ‘The fire brick must be under 
this air chamber for catching cinders. Prefer- 
ably it should be demountable for cleaning. 


Coal 
Coal for forge work can be had from any 
supply house, It varies as to locality but 
most of it is known as Kentucky Forge coal. 
rd, small, very clean, semi-bitumin- 


THE SURVIVOR Vol. 5 


ous coal which kindles easily, burns steadily 
without a great deal of smoke. It can be 
kindled with a small wood fire. It is tem- 
pered with water to confine the fire to the 
desired part of the forge. 

h an addition will be welcome to the 

ag cquipment of any home workshop. It 
p. adequate, ingenious. 
An asbestos shield should be set up around 
the forge if it is to be used on a bench near a 
wall so as to shield the wall from cinders 
and. sparks. 


The most reliable em; 
the kind of s 


ORESWE' 48 LAMP, 
Selentific American — May 1860 


money by welling patent 
ing medina, and an, 
in, Jackin, nd al 

were therapeatcy, thee eee 

Iy anything positively known in tard the teatment 

oF dite th dota aoe then 

fate note wf 


Fighec than be could by peat 
Actoning tothe timo of I 
the mot learned 


ned to hi, ad ho Uncen the lamp 
ets now located in Boson, doing ¢ 


rope daring the I 


ft to ntrce 2 


tube. The wick, A, extends d 
pret t 

ered bythe li metalic par, 

{hie spar ho bole, «, which co 


"Th eps desg fe bang the cmon isto 
of aleohol and enmphene, called borning aid 
tery simple; and wil be renilyndonteod by impet 


fn which Fig ea pepo 


2 topo the tab, where i 


TEEL can be definitely analyzed in rather 
a rough manner by testing its grinding 
ies on an emery wheel. Each steel used 

shop work—high speed steel for lathe tools, 
cold. rolled steel for shafts, machine steel for 
dies—has a special sparking characteristic and 
grinding color. This is more definite than the 
method of noting its cutting color in a lathe, 
or of noting how it cuts. 

These four fundamental steels show the 
greatest contrast in the color between high 
speed steel and tool stecl. High speed steel 
throws off a red spark that does not break i 
a star, which is characteristic of all steels which 
have tungsten in their make-up. Tool. steels 
having a carbon content ranging from .8% to 
1.8% throw off a white spark that breaks into 
tar. ‘The length of the spark denotes the 
igh or low carbon steci. ‘That is to say, the 
higher the carbon the shorter will be the spark 
before it breaks into the air. ‘The drawing 
shows the main differences to be noted in deter- 
mining steels by grinding colors, 


a 


veel oto, 4, mid thie with the insoed oy 
re extended also drough the tbe, frm 
8 which is 


orf caused to ese from the et 


‘The patent fr this invention 


taken out ly De ©. 
1 185, and frtr ifrmation in 
by addres De-C. A, 


Venting a Funnel 


using a tight-fitting funnel in 
eck bottle, trouble is usuall 


remedied by- split 
ting a mateh in half and tying the parts. 
on the sides of the stem with thread — 
Contributed by Maurice Baudier, New 
Orleans, La 


reward feo the id 
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By HL. es Drawings by Otto Bacher. 
Should you find yourself in the wilderness without 2 
7? 


match, bow could you obtain 
St, Nicholas — April 1899 


geting fre are interesting. “Tels 8 cedar Drie ave aloo chosen of dy 
iris fact that the Afican, in be woud. Many tries peter the warchy tem 
Tghting the Se in which to wet oe 
the tron trom which he makes hit “The hearth has one ot more—esully many 
| remarkable steel wespons, utes hole or shallow socked 
i neither stone nor metal in obtain- face, and narrow slots keading from these 
Ving the fie spark. It inter- socket or treboles to the tinder beneath 
ésing 10 observe the fremaking. The tinder is mae of shredded bak, o angus, 
toot hat have been weed. ‘They Sa as 
maybe divided by the wort of mo- 
1 ton reqtted lato fer eles In 
dians, Australians, Eskimos, Hindus, 
H cad ther we the whiting oF dit 
fag nolon. Mala, Buroc end 
ihe en apeet pyrene 
Polynesians, Papuana, tnd” ctbers 
fa aonieti sacs Shle 
fustom of obtsning fre by sik 
fag « ligt scene tow os coamon 
dicong tabaroes oy cflced ten, 
In uetily al tiie several cet 
tre dy actordng to reametancet 
eyeing Srieipr goed 


ms rnc NTI 
‘The wood chosen for the hearth is dry, worm: 
riddled pieces of the juniper, 


of some flow 


like a slow-match, 
An Indian kueels seth 


heath, which is of a c 
and placing an 
fone of the sock: 
bing them back 
1 almost to the finget- 


h past cach ot 
‘At the same time he presses. the drill 
firmly into the fre-hole, letting his hands move 
dows the dill until they nearly reach the bottom, 
when the t back ¢o the top with 

naaick, deft jovesxifily down again, 

Soon you will see tha 
ground off the end of ti 


the wood is being 
firestick in a fine 


fine collection of fie-making implements may 
be scen in the National Museum in the Sout 
sonian’ Institution at Washington. Neaslyowder 
very method is represented there from 
‘The simplest and probably the oldest andthe amount of power increase, grows dal 
most widely used device i alled the two-stck and darker, ani it is almost black. You will 
hpparatas. It has been used everywhere and notice the odor of burning wood, and ater the 
2 all times. It consists of a rough plank or stick has been twcled from fica to forty-five 
large sticky which rests on the ground, at 2 seconds, alittle carl of qucer-colored smoke 
hearth, and» smooth, round stick, fom one will besin to arse. Combustion has begun. 
and a half to two fet long, which we wll ca The Indian will then tap his wooden hearth, 
the dri. n the gradual improvement of this and the smoking pelle will drop oat ofthe slot 
simple but necessary tool the diferent tes tothe tinder below, where cae caily be blown 
Show. their mental development— their in- into a blaze 
‘semity or power of thinking Te necessary to keep the fine, tition 


at collects in the narrow slot leading 
as 


hole to the tinder beneath. 
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heated dustin 2 close heap if fre is to be gen- 
erated from wooden tools. 
‘The Quinaielt Indians of Washington ‘Terri- 


f) tory used a drill which tapers at each end. 


“This makes the downward pressure more firm, 
and does not allow the hands to slip down too 
rapidly. They used a slow-match of frayed 
and braided cedar bark, which could be lighted 
ft one end and carried for many days under the 
Dianket if carefully protected from wind and 
rain, ‘The slots in their hearth are broader, 
‘which allows the dust to collect in larger quan- 
tities before dropping below. 


‘Some tribes make their fire-making tools more 
{inflammable and more easily ground away into 
‘combustible powder by charring the drill in the 
fire. Sand is often used to increase the fiction. 
"This method of making fire was sufficient for its 
time, for it was seldom necessary to make a new 
fire except as a religious ceremony. The ar of 
fire preservation was at its height, Mr, James 
Moaney reports that “the Cherokees kept fire 
buried in the mounds upon which the council 
houses were built, so that if the house was de- 
sioyed by enemies the fire would remain for a 
year or s0." 


Some tribes use a hearth rounded and taper~ 
ing at each end. The fireslot widens toward 
the bottom, so that the pellet in dropping may 
hhave draft. ‘Phe hearth is made of sof wood, 
wvhile the firestick is made of the hardest wood 
obtainable, and is pointed with resin 


‘The Hupa Indians of California wse a hearth. 
Dock of hard wood, and a drill of soft wood 
which bas been charred on the grinding end, 
{tis much easier to start a fire with a fireset 
svhich has been for some time in use than with, 
anew one; and therefore the set is usually in 


the eare of the most skilful firemaker, who 


‘wraps the parts carefully with long, narrow strips 
‘of buckskin, and keeps them beneath his blan. 
ket where they will not become damp, 


‘An Indian takes great pride in being a quick 
Gremaker, Captain J. G. Bourke, U. S. A. 
reports having teen the Apaches secure fire 
with this simple apparatus in eight seconds, 
Under the most favorable conditions the 
Apaches claim to be able to make fire with a 
series of motions that occupy exactly two sec- 
fonds, If tiis ean be done, the Apache is the 
‘most skilfal firesmaker on record, One can 
scarcely strike a match in less time, 


Many tribes cam produce fire in Tess than 

mis; and nearly all tribes resort 
to many Gevices, using flint and steel at one 
time, the fire-drill at another, oF, if unable to 
‘obtain either of these, they ean produce a spark 
bby rubbing one dey branch up and cown 
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Fourepece 


In some tvibes the fire-making is 
‘considered women’s work, beneath the dignity 
fof a warrior, and left wholly to the squaws 
Dut Mr. H. Hl. Johnson, the well-known ex 
plorer, reports that in some parts of equa- 
torial Aiea, where the usual methods 
fof fire making are much the same 


as in those tribes where this 
js the peculiar task of the 
wonen, the art "is the 
privilege 
The 


exclusive 
fof the men. 
ecret is hand 
down from father 
to son, and i is 
never under any 
conditions (oF s0 
they say), revealed 
When 


to women." 
asked the 
of this, the natives 
replied: «Lf worsen 
knew how to make 
fire they would be 
In southern Attica 
the hearth isa log: 
and the Af 

are so much | 
expert with the fire 
dail that the whole 
strength of two 
men ig often ex 
hhausted in produc 


ns at the top and comtinues the movement 
le hie compani 

the same way. The second man also keeps the 
dust close 10 the point of the whisling stick, 
and gently blows it into a flame at the proper 
time, The African's clumsiness in fire-makings 
and the fact, before referred to, that he does 


bat he whin 


aid of 8 


2020 


is forge to strike a fire 


f th 


ateresting and 


rious feature to 
his fire 


‘of between hi 


pals, by the 


which 


bo 


Ale of the stick. This cord i 
\de of the rawhide of a 
animal, and it is tied 


le cut from 


bone, of fashioned out of 
tooth of a bit of wood. In order 10 
1¢ stick in place in the shallow fire 
he top; therefore there 
apparatus necessary. This 
, straight bit of 
bbone or ivory, in which 2 socket is made to 
admit the upper end of the drill, as will be 
explained, 
‘When one man is to make the fire this top- 


fourth piece is 
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Deer-skin tinder-bag. 
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tinder-box- 


piece is held berwes 


the 
in can scarcely endure the j 
and 


A civilized 
om the jaws 
ad produced by whisling a stick thus 
steadied by a block held between the teeth, 
Among the Eskimos it is seldom necessary for 
man to make fire alone. It is a matter in 
which all have an interest, and two men usually 
make it together, each pressing the top-piece 
with one hand and each holding one end of the 
whirling cord with the other. 

‘The top-piece is sometimes merely block 
‘of wood, ivory, oF bone, but is mote often 
elaborately carved to resemble & 
whale, or walrus. ‘The up 
fottn a good grip for the teeth, and many o 
specimens in our National Museum are chewed 
in a way that shows the power of the Eskimo 
jw, When the piece is intended for an assise 
‘tant to hold in his hand, i is larger and 
teeth gtip. In the under part of the top-piece 
there is a cup-shaped hollow set with some 
stone having antifriction qualities. ‘These 
stones seem to be chosen for their beauty, 
They ate mottled, striped, of beautifully ringed 
Against this inlaid stone in the hollow the 
top of the fre-drill rests andl revolves easily 

An improvement on this 
four-part fre-drill is the attach 
ing of the whieling cont to a 
bow. 


hws enables one man 
to whiel the stick with great 
rapidity, and if he hokls the 
wp-piece between his 
‘woth or against his breast 
(when it 6 made brosd 
andof convenient shape), 
he can start a fire of 
drill a hole vasily alone. 
‘The bow is evidently an 
improvement onthe 
handled cord, and is an 


step hearth are both used it 


2021 


ingenious idea. These bows 
cannot easily be carved, as are 
the top-pieces; but, true to his 
passion for elaborate decoration, 
the Eskimo makes the bow of 
the gracefully curved ivory casks 
of the walrus, and, after working. 
them down, covers the surface 
with the most lively and graphic 
engravings of the reindeer, whales, seals, and 
beats he has killed, or wit 
‘of his hunting and fishing expeditions. 

The hearth is especially adapted to the 
showy home of the Eskimo. Should the heated 
pellets of powder fll through the slot to the 
ies-covered ground they would never 
The Eskimo, therefore, cuts steps in his hearth 
so that the pellet will fall to the lower step. 
Some hearths have a central hole to which 

e slots from the other fire-holes lead, At 
times the central-hole hearth and the slot-and- 
the same tribe, 
The Eskimos also have “fire-bags" made of 
sealskin, and often embroidered with excellent 

to carry the drill and the 

wy be Kept very dry 
tic willow is used as tinder. 
The use of these sets for fre-making is prob 
ably secondary. ‘They were undoubtedly used 


tinder so 0 
The down of 


Aline of bone. 
hole ia one end through wl 


ue Malays by 
I is said that jungle fires 
are often started by the rubbing of 
the bamboo stocks together in high- 
wind storms. “The creaking of 
the bamboo is indescribable; the 
noise of the rasping and gnnding 
of the horny stems is almost un- 
cendurable” during these 

storms, say travelers. 
However the method 
may have been suggested 
to them, wt is a very 
simple one. A piece 


Japanese strtlmounted In weed. 


flint, 8 Uinder-bar 
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‘of bamboo having a sharp edge is rubbed 
across 2 rounded piece in which a notch has 
been cut, ‘The Malay saws across until the 
hollow convex piece is pierced. ‘The heated 
particies fall below and ignite. Some Malays 
have improved on this by striking a piece of 
china, tinder being held with it, against the out- 
side of a piece of bamboo, the silicious coating 
fof the latter yielding a spark, like flint”; but the 
saving knife is more commonly used. "Sand is, 
Sometimes added to increase the friction, In 
Somme places, when the particles fall they are 
gathered in a dry leaf and swung around the 
head until che leaf blazes 

“The plowing method seems to have sprung, 

wholly from the Pacific Islanders. It is closely 

connected with the sawing method. A soft, 

‘corky bit of wood is picked up near by, and a 
mall, pointed stick of hard wood is found. 
Keeling on the hearth or soft stick, the man 
holds the pencil-like plow between his 
‘lasped hands, somewhat as one takes 
pen, and forces it forward at an 
angle of about forty degrees, slowly a 

first andl then with increasing rapidity 

tuntil the wood is ground off and forms 

ina small heap at the 

fend of the groove he 

has so made, ‘The 

groove is about six 

inches long, Mr. Dat= 

win found it difficult 

to make fire inthis 

way, but at last suc 
ceeded. The Samoan 
can get fire in forty 
seconds, and some can make the wood burst 
into flame by this method, 

“The fourth method of obtaining fre— that of 
“striking” a light—is one familiar, in a degree, 
to all, Before steel was obtainable, fint and 
pytites were used. Eskimos of the Mackenzie 
River district use a fire-set composed ofa tinder+ 
pocket, which contains tinder made of down 
fiom the willow catkins mixed with charcoal, 
fr soaked in gunpowder and water, a rougiy 
Dar of flint, and a hal-sphere of pyrites, evie 
ently @ round stone broken in two for greater 
he tinder-bag is made of reindeer skin. A 
hile bag hanging from the larger one contains 
tinder to use in case that in the larger one 
becomes accidentally useless; but the litle bag 
also acts as a toggle. It is passed under the 
Delt when the tinder-bag is carried by the squaw, 
‘much as our women wear their chatelaine-bags. 
‘The cover of the bag is an oblong pad stuffed 
with deer hair. This pad is held on the fore- 
finger under the pyrites to protect the hand 
when a spark is being struck off into the tinder 
in the bag, 

With the Iron Age came the use of the flint 
land steel, and the most ancient specimens of 
these fire-making tools are so nearly like those 
found in many an oid gartet to-day that de- 
scription seems unnecessary, Various devices 
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were invented to 
ight. One of these was the wheel tine 
ox. ‘The wheel was spun by sharply palling 
‘4 cord which had been wound around its pro. 
jecting axle, much as one spins a top. The 
flint was pressed against the whirling wheel, 
and a shower of sparks fell into the tinder 
ve pocket strike-tlight is 

ce for lighting, 


mprove the common strike 


within the box, 
still used by the peasants of Fr 
their pipes: 

“The Chinese strike-aclights show a. very in 
genious way of combining the steel with a 
pouch in which to carry the flint and tinder, 
In Tibet the pouches are often elaborately 
trimmed with incrusted silver set with costly 
Jewels 


Ainos of Japan nave a particularly con- 
The shoe-shaped steel is 
fastened with a piece of sinew to the cork of 
& wooden bottle containing the soit charcoal 
tased ti Besides the small piece of tint, 
there is also a curious Gre-stick which burns 
like a slow-match for a long rime, and a pouch 
woven rush in which to keep 
‘The Aino takes out the cork 
ad stirs up the tinder 
the sharp point. "He then holds up the 
flint in his hand over the box, and strikes a 
spark down into it, He transfers the coal to 
i pip fire, or firsstick, with 
the point of the steel 
The Japanese stil use int 


fireset, 


icles, 


the steel attached, 


id steel, Theit 
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tinder-boxes have two compartments. The 
smaller one is for the tinder and has a damper. 
‘The larger one is for the flint and steel. They 
mount the steel in wood, 


Our North American Indians were slow 0 
acknowledge civilized arts and methods as 
superior t0 their own; but fire-making with 
fline and steel appealed to them at once, and 
was promptly adopted. Buckskin pouches were 
made in which to carry the fint and steel 
and hung from the belt beside the tomahawk. 
They have many curious beliefs concerning fre 
and its origin, ‘The Alaskan Indians will tell 
you that Yetl,” the Great Raven, who ereated 
man and gave him all blessings; after obtain- 
ing light and fresh water, stole a burning brand 
fom a fire island (voleano) in the sea, and 
started back to earth holding it in his beak, 
But the journey was so long that the brand 
bburned shorter. and shorter. Swiftly and more 
‘swiftly Yetl plied his magic wings; but the 
brand bucned his bil, and then dropped to the 
groud and scattered in all directions. And 
Decause the divine fre, dropped from Yet 
Dea, entered into every rock and every dry 
bit of wood lying on the surface of the earth, 
they say one cat) always call fre out of the 
rocks by stiking them with steel, oF cut of 
wood by rubbing it with other wood, 

‘This is the Alaskan, explanation of the mys. 
tery known to us as fre-making, 


POPULAR MECHANICS HOW MAPLE SUGAR IS MADE, 


April 19, 1902 Lillian C, Chase of East Fletcher, Vt, gives the following 
interesting description of the process of making maple sugar 
her state 
Tt is an industry that will surely become extinct unless 
something can be done to preserve our maple trees or make 
it worth while to raise and nurte sugar orchards with the 
same care orchards. 
‘A good “run” of sap means toil night and day while the 
sap lasts, though we seldom “Boil” the whole night, a8 we 
were obliged to do before we had modern conveniences. We 


HOW THE EARTH'S HEAT MAY BE USED FOR POWER, 


‘The Thermo-Electric couple, when perfected. may solve 1 
problem of utilizing heat from the center of the earth as x 
source of power, mentioned in the last issue. In Cassier’s 
Magazine it is stated that if the couple can be made to generate 
power to run large enterprises. a hole similar to an oil well 


could be drilled into the surface of the earth a mile or more 
and the instrument, with the attached wires, lowered until the lap the trees, making a half-inch hole, and the sap drops into 
ett wns auiictent' to. give. the desired. nrootat of encrny- the buckets, It is emptied into large tubs fastened to sleds 

‘The principle of the thermo-eleetric couple is simple. When and drawn to a covored building, in which are evaporators. 


The sap flows constantly into one end of a corrugated pan 

| and is drawn out at the other end as sirup, ready for the 
market or to be made into sugar. This sirup is then placed 
jn a large pan over another iron arch, like that for evaporator, 
and boiled till thick enough to grain. It is dipped into amall 
pans while boiling hot and sticred with wooden paddles til 
well grained, then poured into the molds or tubs. 

Most of it is made into two-ounce cakes. Fach cake has, 
to be lifted from the mold to cool on all sides. Then the 
‘edges are trimmed with a knife and they are packed in differ. 
entsized boxes ready for shipping. 

‘The quality of maple sugar varies with the season, the very 
first and last being the poorest. The color depends princi- 
pally on the care of the makers in straining the sap and sirup 
to take oat the “nitre,” a sandlike sediment which {s always 
present. The best maple sugar is x light brown color about 
the shade of sandpaper. 


A change of temperature occurs at the junction of two slips 
of dissimilar metals an electric current is excited in them, 
Many inventors have endeavored to turn that phenomenon 
account. Clamond built up a hollow cylinder out of alterna 
layers of tin and an alloy containing antimony and heated the 
interior with a gas flame formed around a perforated earthe 
ware tube, Harry B, Cox of Hartford has constructed 2 some. 
what similar battery, which may be run with a gas jet and left 
alone fora month at a time. The Postal Telegraph tested it 
and fonud that it would work a telegraph wire. These and 
other thermoelectric batteries. however, have thus far failed 
to generate currents cheaply, but it is hoped that experiments 
still in progress will lead to the discovery of the valuable secret, 
‘The possibilities it holds out, such 28 giving us heat. power and 
light from the earth's center, are so great as to case many of 
the present Jay to look upon it as incredible. 
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Eleciricity Direct 
From Coal 


Harper's New Monthly Magazine — Oecember 1896 
This process worked, 38 shown by the figures. It was energy efficient and 


produced far more than it used. 


The process was abandoned due to the gro 


jing boom in petroleum 


production, As far as | know, it has been lost since then. 

Experimenters would do well to build a small pilot plant to prove it out 
Even if successtul, it would not help the big picture, as new developments 
will take too long to implement in time to avert the collapse. But you might at 
least set up a system to light your community. 


A LUMP of cannel is burning on the 
JA. gente, What takes place? The air 
is deawn in beneath the grate and rises 
through the burs, Its oxygen combines 


akon apart to abut teow pnts ate of 
Chie ah rose mredie Wie carbon tr ementy 


with the coal to produce earbonie -ae 
gas, which, toyether with the inert 

trogen of the air and the smoke or 
consumed carbon, rises in the chi 

‘and escapes, This is the rdle played by 
the materials, How about the forces? 
‘The chemical union of the oxygen with 
the coal sets free the coal's stored-up ener- 
gy, and this energy, being indestructible, 
must manifest itself in some way, and so 
shows itself as heat. This is the whole 
story of combustion. 


Sitting before au open fire I have of 
ten dreamed of converting the stored- 
up energy of the eoal into some form of 
energy even more useful to man than 
heat. We know that, theoretically at 
Teast, all of nature's forces are intercon: 
vertible; why should not the poten 
energy of coal be converted direct! 
electricity instead of into heatt Could 
all of the energy be extracted from a siu= 
gle pound of coal jade to do me- 
Chanical work, this work would more 
than equal a day's labor of a very strong 
mau, In the great coal-felds that are 
Aistributed over the surface of the earth 
nature has stored up a supply of energy 
safely estimated to equal the hand Jabor 
of the entire population of the world con- 
tinued for at years, 
‘The most convenient and useful, be- 
most tractable, form of energy 
is electricity, In the facility with which 
yy at will aud without waste con- 
n of energy as 
happens {o be desired lies the superiority 
'y over all the rest of nature's 
forces. Having electricit easily 
produce heat oF light, or mechanical mo: 
tion, or chemical force; but electricity it- 
self has hitherto been produced in quan- 
tity only by the use of complicated me 
anism and with great waste, 
Electricity is to- 
amo that is turned b; 
is operated by steam, and the steam is 
wade from water by means of lieat do- 
Fived from the combustion of coal. But 
this isa long and circuitous process, with 
a large leakage at every step. Much of 
egy of combustion goes up chim- 
ney as heat or smoke: much of the heat 
is fost the water to make steam; 
ach of the expansive foree of the steam 
is wasted as it escapes from the engine; 
much of the power of the engine is wasted 
as friction: and there is some loss 
dynamo itself. Recent tests, made by a 
committee of the National Electric Light 
Association, of eighty modern electric light 


plant wastes 97.4 per cent. and utilizes as 
electricity only 2.6 per cent, of the energy 
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theoretically obtainable from the coal 

The problem then was to convert the 
energy of coal more directly into 
electricity: to do away with the dynamo 
and the steam-engine: possibly even to do 
away with heat itself, 

A multitude of experiments were made. 
In the earlier days my attempt was merely’ 
to do away with the dynamo and with 
steam, and convert heat into electricity. 4 
fire of coke. burning on an insulated grate. 
gave some slight electrical manifestations. 
but they were not encouraging 
Experiments with various novel forms of 
thermopile were tried, but a consideration 
of the theory of the subject soon made it 
evident that it was not even theoreti 
possible to convert more thi 
percentage of the energy of the coal into 
electricity in this way. The generation of 
electric currents by” alternately heating 
sand cooling the magnetic cores of wire coils 
gave no promise of efficient results, I tried 
nature's plan of producing lightning—the 
evaporation of water und continual 
dissipation of vapor globules—and though 1 
succeeded in producing miniature thunder: 
storms, the quantity. of electricity 
obtainable was not sufficient for any 
commercial use, Indeed. my researches 
have led me to doubt whether the total 
energy of good. brisk. thunderstorm, 
dramatic as is its display. is equal to the 
energy radiated {rom a bedroom fire, Fora 
minute fraction of & second the force of i 
stroke of lightning is terrific, but its 
duration is so brief that, even if it could be 
harnessed, it would be capable of doing, 
very litte useful work, Many other plans, 
all of them intensely interesting from a 
purely scientific point of view, were tried: 
Dut from most of them no current was. 
‘obtained that was economically capable of 
being put to any industrial use. 

Nature is a coy mistress, yet she likes 
to be wooed, and to the diligent. suitor 
gives oceasional tokens of encourage: 

wit: and it happened that one day 1 
surprised her in her secret, aud discovered 
the way by whieh we may abandon even 
combustion and heat itself, and convert 
the stored-up energy of coal directly into 
electric 

It came to me almost as a revelation, 
that if the oxygen of the air could be 
made to combine with the coal undes 
such cireunstanees that the produetion 
of heat could be prevented, and at the 
same time a conducting path could be 
provided in which a current of electricity 
might develop, the chemical affinity of 
the coal for the oxygen would necessarily 


bbe converted into electricity and not into 
heat; for any given form of energy will 
be converted into such other form as the 
surrounding conditions make most easy. 
Given the proper conditions, the poten- 
tial energy of coal would rather convert 
itself into electricity than into heat. 
‘This led to experiments in which coal 
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was submerged in a liquid so that the 
oxygen of the air could not come in di- 
Feet contact with the coal and produce 
combustion. Further, such a liquid was 
chosen that when air was forced through 
itto the coal, the oxygen of the air would 
teinporarily ‘enter into chemical unio: 
with the liquid and then be crowded out 
by a further supply of oxygen and foreed 
to combine with the coal, We may pi 
ture each successive atom of oxygen, 

its way from the source of air supply 
through the liquid to the coal, as tempo- 
ravily entering into chemical union with 
tack of a row of atoms of the liquid, just 
ich successive manas he eireles around 


in the “grand right and left" of dancing 
temporarily elasps hands with each of the 


ladies of the sot, When one substance 
passes through another in this way it fur- 
nishes a path in which an electric current 
ray flow, $0 that by causing the oxygen 
to combine with the carbon through the 
intervening liquid opportunity is farnis 
ed for an electric current to develop, and 
since combustion cannot take place, the 
chemical ailinity of the coal for the ox: 
gen is convorted directly into eleeteiei 
fand not into heat, Liquids which thus 
allow atoms of oxygen and ae 
electricity to pass through them may be 
called * electrolyti 

T have thus disco. 
to be a new fact or pri 
known ton 
whie 
science as my invention prom: 
valuable to the useful arts. Stated seier 
tifleally, my discovery is that if the ox; 
gon of tho air be eaused to e 
carbon, not directly as in combustion, but 
Uirough an intervening electrolytic ear- 
rier, the stored-up energy of the carbo 
may bo converted directly into electrical 
energy, and not into heat, 

Crudely speaking, wy invention con 
sists in generating electricity by causing 
the oxygen of air to combine with coal 
beneath the level of a suitable liquid. 

‘The invention is a process; it is not « 
machine, ‘The process may be ci 
‘on with very simple apparatus. Ap early 
form of apparatus consisted of a platinum 
crucible of the size and shape of an afte 
dinner coffee-enp, partially filled with 
common potash, that was kept Tiquid 
suspending the crucible over a gas flame. 
Within the molten potash was suspended, 
by means of @ platinum wire, @ lunp 
ordinary coke of the size of a peanut. 
Into the molten potash a stream of air 
was blown by means of a platinum tube 
Tike a straw, ‘The wire by whieh the ear. 
bon was suspended formed the negative 
pole, and a second wire attached to the 
crucible the positive pole, of the genera 
tor. Attaching tiese wires to «sali 
electeie motor, I found that when air 
was blown into the potash the motor 
started, and moved more rapidly as 
‘was blown in; shen the current of air was: 


From, 
his minute apparatus a current of soveral 
amperes was obtai lectro-mos 
tive foree was a liltle oer one voll. 

rent was due to the 
of the oxrgen of 
the air with Ue coke (carbon), there could 
be no doubt. Quantitative tests showed 
that oxygen was taken from the air; that 
the carbon was consumed: that earbonie 
acid was formed. Moreover, the ele 
motive force obtained agreed almost ex- 
rcthy with that i 

tainable fror 
swith carbon to form carboni 
volts). ‘That the phenomenon was not 
due to thermo-lectrie action was proved 
by the fact that when the whole appa 
ratus was 80 

kept of 
mum electro -moti 
were obtained. Ag: 
vith far larger apparatus have not only 
confirmed these results, but have shown 
that tunder proper conditions the electrical 
energy thus obtained is substantial 

to the pote 

carbon consti 


ni 
later experiments 


ial energy of the weight of 
ed within the pot 

tion liad now been made. 
had been obtained directly 
alarger 


‘Would it work 0 


expensive oven than gold, and he 
other metal must be used. Iron was tried, 
Dnt the current obtained when the inven- 
Hon was practised in an iron vessel was 
‘Vessels of copper, lead, zine. tin. alumi. 

. were destrored. 
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to be no reason in theory why iron should 
not ‘work as well as platinum, and vessels 
were made from samples of iron of all 
Kinds. 

Finally the reason was found. Most 
specimens of iron lave an oily surface, 
which, when heated, becomes converted 
into carbon, so that the action upon the 
carbonaceous surface of the iron tends to 
offset the section upon the proper carbon 
self, This led to a method of cleansing 
the surface of the iron; and whew proper- 
Jy cleansed an iron pot is as good as one 


The pots’ 
larger, unt today dhe 
ava barrel; and the current is measured 
in hundreds of snperes 
Numerous othor difficulties have had to 
be overcome. Coal, ar St ectnes {0 us 
from the mines. if ol a good cond 
of elesuteity, and though an experimental 
Apparatus was constructed it whieh it 
was ind ore to consume ordinary 
coke sliovelled on Wo a aubuerged grate 
iWltas beeu found beat to crush the coal 
and mould it ito large alike of conve 
fentsie o handle, ad bake then to drive 
the inched gases und give them good 
sleetrcal enuduetivi 
The rapidity with hich the carbon is 
consunved, and consequent theatre 
of the elecrie current yielded by a cel, in 
really increased by thoroughly lnpreg: 
Hating all yarts of tue liquid with 4 ex 
cess uf oxsgen; and this is beat done by 
© pipe i 4 ose 
noazle tomvething like that of w waleringe 
pot. xo tat the air ie injected into tie 
Tigi in a large number of fe sprays 
“There are many liquide that may be 
used ‘ar electrolytic enrviors, but unfor 
tiately the inoat suitable bevonve Tiquid 


tain as 
tse buried on n grate bene 
ain Gis temperature. As, however, 
there fs no considerable ‘cousuimption af 
heat exeepting a6 it fs used. in. warming 
the incoming ait of is lost by radiation, 
We may expeet that in lange apparatus, 
‘tlieres numberof large pols are enclosed 
iw a reasonably healtight oven, the eon 
sumpsion of coal on the grate will bee 
come. comparatively very small. Byen 
with a amall twoshorse-power apparatus, 
in which no very great precautions wero 
taken to retain the heat, measurements 
showed nat only one-third of a pound of 
coal per electrical horse-power four was 
durned on the grate, A. steam: engine 
and dynamo of equivalent power would 
have consumed at least forty times. a5 
mmoch 
Molten potash has many advantages 
as an electrolytic carrier, but it has the 
disadvantage of absorbing more ot less of 
the earbonie acid given off by the carbon 
fof contained in the air; 30 that if potash 
be used, although a part of the carbonic 
acid is swept away by the nitrogen, and 
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carriers of earbonie acid, sooner oF 
the potash becomes contaminated and has 
to be cleansed. By choosing electrolytic 
carriers that have to affinity for earbonie 
acid the need of frequent el is 
avoided, since, fortunately, the consump: 
tion of the carbon is so much more cor 
plete than it is in ordinary combustion 
that with veasonably pure grades of coal 
only a small amount of easily removable 
ash is formed. 

‘Phe quantity of current that may be 
taken from a pot is about three-quarters 
‘of an ampere per square inch of carbon 
Surface; so that a pot containing six sticks 
of carbon, each tlivee inches in diameter 
‘and eighteen inches long—a size eonvew 
ently manufactured, handled, and tsed— 
yields about seven hundred and fifty am 
peres, or # little more than one electrical 
horsepower. ‘The electro-motive force of 
each pot, whether large or small, is little 
more than one volt. When greater volt 
age is desired, the requisite number of 
pots are connected in series and heated it 
One common oven. The air is pumped 
in by means of an electrically driven ai 


pump, operated by a small portion of the 
current gonerated, 

It would be premature to attempt to 
give any final data as to the efficieney of 
the new process when praetised on a large 
seale, Improvements are constantly be- 
ing made. As compared with modern 
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nano is relegated to the attie with 
the spinning-wheel, or the wheels of the 
steam-engine cease to revolve 

It is interesting to speculate as to what 
may be the outcome of this discovery 
when, in the fulness of time, all of these 
details shall have been worked out, 


‘The first great fleld for this invention 
is power. The invention of the steam- 
engine soon doubled the productive ea- 
pacity of the labor of the world, In this 
country alone it is to-day doing work 
equal to the hand labor of 100,000,000 
men, or a population of 350,000,000 peor 
ple.’ Now comes a power many times as 
efficient as steam, and much more conve- 
nient and useful, 


‘There appears to be no insurmountable 
obstacle to the construction of carbon 
Slectrie generators that shall heat and 
light our railway trains, and propel them 
with a velocity of one hundred miles 
an hour.  Sineo electricity, unlike steam, 
may be applied directly as a rotary mor 
tion to every pait of wheels dirough: 
out the train, not only could the train bo 
safely propelied with great velocity, but 
it could be started and stopped quickly, 
Scapant casenivons and would be under perfect control 
se and ae fort nie, TH0ve would be no cinders or smoke, 
‘et etpesica Mt, Our transatlantic liners—no longer 
“steamships"— would not then Bnd a 

, only relatively small ear- limit of speed set by fuel-earrying eapuct 
c generators have as yet boen Y. The greater part of the space now 
built: and it should be remembered that £i¥en up to coal, aud all that is now de- 
with this generator, as with the steam- voted to boilers aud engines, would 
engine, increased sizo means increased be available for passengers and freight, 
‘llicieney per pound of coal, particularly Down near the Keel are the generators, 
iu the coal consumed on the grate. Fol- and along the shaft, gripping it and turn- 
lowing, however, are some results of a ing it at tremendous apeed, are the mo- 
test (made by experts not connected with tors, working directly" and. noiseless 
the development of the invention) upou foreing a great ship like the Campania 
& small and comparatively crude tivo: at pace which breaks all records, and 
horsepower carbon electric generator lands her passonigers at Queenstown per 
that has been in occasional use for some haps within thive days of leaving Sandy 
six months Hook. 

‘Average elecsical horsepower developed... 

‘Average slectrial ree pomer ed Uy it pon, 

Average ne electrical horse power developed, 


Carbon consumed in pots per lectrca! horse power bout... 

Goat consuned on grite pr electrical horsepower boar, 

Total foe consomed per electrial horsepower bor 
btsined from 1th of coal (of witch 04 Tb, was co 

ts and 06 Th wat burned the gate). 
"835 of hat theeticaliy cheaatie. = 
‘Thus the efficiency of this particular Quy White Squadron, with its vital 
generator was twelve times greater than machinery safely. placed” well below the 
that of the average electric light and Wawra; with ite bunkers easily con, 
power plant in use in this country, and taining sticks of carbon sufficient to make 
times greater than plants of corre: i, independent of frequent coaling. sta- 
tions; with its turrets revolved, its guns 
trained, its ammunition raised, and all its 
complicated mechanism moved by elec 
{ical bandss. with absence of the telltale 
electric generator ean be put into general cionds of smoke, and with its superior pow: 
commercial use on a scale comparable er and speed—-would be a formidable ad- 
with that of modern steam-engines. Con- versary to the other navies of the world. 
trary to some statements that I have read, “°™*"* 

T believe it sill be some time yet before Noris the prospective change less start- 


S066 


1886 wate hours, 
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GIFT JEWEL BOX OF WOOD LOOKS 
LIKE BEAUTIFULLY BOUND BOOK 


ESIGNED to resemble a wok, the 
jewel box illustrated is an unusually 
attractive project for a Christinas. gift 
Tt requires very little stock and there is 
nothing dificult about the construction, 
‘he bos a cover is made of three side 
pieces of maple or white 
Dine with mitered joints 
and a top and bottom 
of 3/32-in, walnut, ‘The 
long sidepiece is gro 
about 14 in, deep as 
dicated. ‘This can bu 
one by band with a 
gauge, or the Krvove 
way he cored out sith 
a cirewlar saw. The top 
and bottom pieces may 
be inlaid with a small 
holly or 
vwool as 


raver of hard: 
the form of 


To the fr 
is clued a piece of el 
other dark wood shaped 


lozenge of 
other tight 
shown, oF with amore 
elaborate inlay, if pre 
ferred. ‘The other part 
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Jing in matters of household economy, 
Cheap current means not only cheap elec: 
tic lighting, but heating and cooking by 
electricity. "Apart from Ue question of 
expense, the elecitie warming of dwell: 
ings is ideal; for it means even tempera: 
ture, automatically maintained in each 
room at any desired degree, perfect ven- 
tilation, and doing away with the waste- 
ful use’ of coal, with the Jabor and the 
dirt and the dust which accompany it, 
We are just beginning to appreciate 
the value of the electric current in metal- 
Jurgy as a means of reducing metals from 
Cheap electricity means de 
cheap production of copper; it mea 
bringing aluminum into general use 
the aris; n the 
production of gold and nels 
changes in the great iron industry 
tthe production of steel 
‘The possibilities of the future appliea- 


chemistry we ea 
it is certain that 
nergy, mical pow 
at it can dissoetate comparatively value: 
less forms of matter into the 
elements and recon 


vantage of com 
fou larger cities 
the abserice of the, 
jons of tons of 
and the pure ait of the country 
1s, if not ehiefly, due to the eon- 
by carbonie-acid gas and 
‘Thinke of a smokeless London! 


paratively 
would result 01 
smoke and soot of the mil 


coal now burned, ‘The difforence bet 
city 


cannon 


Popular Science Nov. 1935 


like the slightly rounded back of a book, 
seood filler to the walnut; 

then give the entice box a rubbed varnish 

finish—Frank Scuseies. 
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Energy From the Lens 


Parabolic, or dish type, solar 
reflectors are all the rage today. The 
drawback is that they are bulky and 
immobile. 

The lens, however, is much more 
compact and therefore easily moved 
about. Aiso, since it directs its heat 
downward instead of upward, as in 
the case of the solar reflector, its 
applications are more numerous 
than those of the parabolic reflector. 


Two lenses, mounted one above 
the other (see page 94, figure 8) 
could be used to run steam vehicles. 
from runabouts to tractors. 

Of course, the runabout and other 
machinery could only be used on 
sunny days. The lens powered 
steam tractor or other farm 
machinery would be a boon to 
agriculture as most of the work is 
done in the sunny month. Even so, 
auxiliary power sources could be 
used to run them on cloudy days. 

A runabout should, of necessity, 
have an alternative power source 
but the savings in fuel would soon 
pay for any modifications. 

You have only to imagine the 
water reservoir jutting from beneath 
the steam engine like a long foot so 
the lens could constantly focus on it 
Also, the lens, or lenses, would not 
have to be so powerful since the idea 
is not to melt the object focussed on 
but to heat the water inside 

In the case of a runabout or other 
machinery, a manual focusing bar 
could enable the operator to keep a 
general focus with little loss of time 
or attention from the operation of 
the machine. Most focusing 
adjustment would apply to turns for 
mobile machinery and every fifteen 
minutes or so with stationary 
machinery. The foot could be broad 
enough so that it would take several 
minutes tor the point of heat to 
traverse the area. 

Lest the idea of building heavy 


glass lenses of great optical 
precision make you feel frustrated, 
just consider plastic lenses filled 
with water or clear oils. Such plastic 
lenses are easy to make and can be 
formed in a kitchen oven. 


When you work out the 
specifications of your lens you can 
make a lens mold from clay mixed 
with water. Form it on a board and 
dry it in the kitchen oven. Make it a 
size a little larger to allow for 
shrinkage. If it cracks, so what? You 
can just push it together and go on 
with the job. 


Get some thick sheet plastic, 
maybe one quarter inch, and lay one 
sheet on the mold in the oven. You 
can adjust it as the heat softens it. 
When you have a square of sheet 
plastic with a lens shape in its 
middle, make another. 


Then use plastic glue or epoxy to 
stick the two pieces together on the 
flat surfaces. Don't trim the flat 
surfaces off. Leave well enough 
alone. Drill a hole down through the 
outside edge into the lens and fill all 
the way with water or some clear oil. 
Use a wooden plug or one with a 
point so there will be no air bubble to 
contend with in the lens. 


Now just mount the square sheet 
of plastic with the lens in its middte 
in a wooden or metal frame and 
you'll have something as good for its 
purpose as any lens grinder could 
make from glass. 


I've never done the above but the 
principles are obvious. When | get 
around to actually doing it I'll 
improve on it. But don’t wait for me. 
Fortune is right around the corner. 


Get at it. 
For more information, read 
“Burning Glass", on page 404, 


“Lenses”. on page 1337 and “Solar 
Power of the Past”, on page 914. Of 
course, read the article below, 
published in Harpers New Montniy 
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Magazine in Oct. 1877. Thishas the 
most science concerning burning 
glasses I've yet come across. 
POPULAR EXPOSITION OF 
SOME SCIENTIFIC 
EXPERIMENTS, 


BURNING GLASSES AND AURNORS. 
‘THLE EATING AND CUBMICAL EFFECTS. 
NQUESTIONABLY the most important 
noovers ever made by man was that 
of kindling and keeping up a Gre. It per= 
rnitted the geographical disteiintion of our 
ispecies over a wider space it rendered in- 
telleetial development possible. 
‘There are philosophers who wonkd have 
tag Leliove that we have beeu evolved ent 
# pomie low auimal form; there are, also, 
I us that tue world was 


oft. Thes relate the 
Circumstantiality. We might auppose that 
fone of their aucestors had Deen an eye-wit- 
new; hut that supposition would itbelf re 
‘quire ap explanation 
Bi these philosophers and these 
ogians conflict of no common bite 
temess rages. ‘the worl 
swith theit Perhaps, thes, we, Who 
merely: want to get ab the tenth, may, in the 
interests of pubic pouee, invite then to ean 
sidior the things about whiel ther aro quar 
reling from a diflerent point of view. 
What would be the reault if the art of 
naling: an 
lowe? 
If we can have an anaiwer to thin ques: 
tion, wo may perevive wih aoe distinet- 
tess what it was that took plaeo in eotne- 
‘quence of the original discovery of that att, 
‘The geographical distribution of plants 
and animals depends altogether on the dit: 
tribution of Heat. A certain low de 
emperatnre limits (he life of evers a 
fava terete fixes bowsularies ta the region 
jh ie ean exist. The organization of 
is aa alclicate that throughout a 
portion of what we eall the temperate sone 
Je could not withstand die rigor of winter 
Hie individual yosvers of locemution ave x0 
restricted {hat he could not become 40 any 
animal of pase, eh 
iit of de bird aioe the en 
Garayce of the hnfiale, He could not, 1ke 
{hem, purse thenorthward jones of sty 
shen Ue wan crossed the live nur the sith 
Sard journey of aetanin when the aun re 
The structure of his teeth suxl 
is is atte that he mst 
uA pigeon eau fil 


keeping up a fire were ude 


a 


is digestive o 

sy Ess fool with 
{ts crop with rive 4 Carolina, abd breakfast 
the next morning iu Canada. ‘The buftaie 
ean finl ample supplies as he gues on the 
Juswriant prairies of the West. 


toss of the art in question means shen, 

an abandonment of a lange por 
Zion of Ameries, Earope,and Asia. ‘The wine 
ters cold of such rexions would zendor them 
fs uinhabitable as aro the iey pinnacles 9 


‘Thien the human raco could not have 
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spread from ita original tropical home 

3 possessed the control of Sze, 
sav it tho power of creating artificial 
hnates, and raising the mean temperature of 
‘winter. 

Whoover i 
amnsing yet aot altogether 
lations Will doubtless perceive that the 
‘change of eavironment £0 whieh man was 
‘exposed in this his dispersion over tho feo 
fof tho earth left an impression on his aspeet, 
fand even on his anatomical structure. To 
this such a plilosophizing inquirer may add 
‘an investigation of what must lao tak 
piace in consequence of tho use of cooked 
fool, ‘The orabg, of chimpanzee, ot gorilla, 
atands by while zuan fighta and ses a dro, 
Dut never dovs it oceur to him to imitate 
what i# thus taking placo beforo his ey 
‘Thats gravd poiut of distinction between, 
him aod va, IC he could descend from his 
native trees auxd roast bis nits, instead of 
eating them ax, he would hava caizen the 
first step in that journey which might event- 
ually bring hin to tho table of Lucuiln 
‘nd tennaform tho wives and daughters o 
iia descondauts into the butterily indies of 
Paris, 

‘Our philosophizing inquirer most, how- 
cover, beat jm hind that elimates wero noe 
always tho same an they aro now. Ther 
‘was a day when the reindeor was graziog 
{nv the Pyrenean valleys, along the eilge of 

1 great fon sheot that eovnred all Middle 
Europe, ‘hero was a day, before that, when 
tho canielopard was wandering all over hot 
region, and tho hippopotamus batbisg him 


soit in ite waters. Again and again thers 
havo been grand vicissitudes of tempera- 
tuto, hot periods of prodigious duration al- 
tomating with similar cold ones. A atudy 

0 edocta of theso will furnish abundant 


eupation for the knowledge and ingen 
ty-of tho philosopher who addresses ita. 
NelF to tho cousideration of the problor, aml 
alford to his antagonist, the theologian, aro 
opportunities for examining aud upsotting, 
Iai conclusions. 

Tauppowo that tho first artid 


of @ fire consinted in the judicious rubbing 
togetlir of two aticks, Some tribes of say- 
fayes atill continue to follow that plan. 
Were we disposed to pleasantry, we might 


first «tared on the amazibg event, whose 


fingers first discovered that fire will buen. 
No wonder that a apitit of further inquiry 
‘was Tighted wp iit hia bosom, and that un 
wittingly he entered on that earcer which 
{wo call civilization. No wonder ho thought 
that the shining and pain-inflieting beng 
that he had thus evoked was something 
‘worthy of worship. 

Dut to Tub two aticks together is of the 
ccarth,eurthy. After very maby ages it was 
found that fre might be brought down from 
Ineavon, Ube genial warmth of the 
ccontrated into searching heat by a concave 
polished motal or mirror. ‘The preservation 
bea public or national Gre became 2 state 
institution both in Enrope and America 
To both thero were Vestal vingins, bound 
under the dicest penalties to wait uuremit- 
tingly on the sacred altar. If its fire were 
‘ostinghished, the extinetion of the state it- 
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self was forcboded. In Italy, with great 
‘ceremony, the altar 
‘ancieut plau of rabbing together two at 
from a mered tree. In Ci 
permitted the fire to die 
‘tas, and then, with 
rekiuiied it by collect 
ith a coveave mirror. 

‘A concave mirror is not, however, the 


‘shows that in Asia, 
this was long ago undlerutood, 

‘The designation of burning-glasses has 
‘been used indifferently for mirrors audleuses. 
‘Their power inereawes with their size. It in 
as the square of the diameter of the lens or 
mirror is to the aquare of the diamoter of 
the focal image it yields. 

‘Consequently the beating power of these 
instruments may, without dificulty, give 
rise to vory surprising resulta. Villette, « 
French optician, nade a mirror of speculum 
otal neatly four fect in diameter; its focal 
image was aout half an inch. So tremen- 
ddous was the beat in that focus that aabes- 
‘ouce melted into glass, a diamond 


‘vas rapidly consumed, a pieco of cant 
melted in sixtecn seconds, sumo alate in 
tree seconds. 
Ih was the effect of a mirror. Tsehirn 
is coustructed a lent of about threo 
jh fect in diameter, condensing the 


rays coming from it by another, 90 as to di- 
ish the area of the focus. OF this glass 

‘said that it vitritied 
stone, in a moment. Tt 
pitely ard rosin tml 
‘wood ashes into glass ; “any thing 
its focus waa eithor melted, bumed up, or 
‘tured into smoke.” 

‘Techiraliaus believed that by the excess- 
co heat of great leuses a revolution in 
wnistry would bo eifected. But in all 
Saxons, where he resided, there was uo 
ilans-honse that could 
faeture of one 90 1a 


tablish one in bis domi 
respects pron 
Tens he produced was the 1 
Te was perfeetly polished up to its 
Its focal image was “exactly 
‘a proof of its excellent figure.” 
ts were regarded as “almost 
‘and wero received with incre- 
having been bought by 
the Dako of Orleans, was ea 


very ele 


1, whicl, 
ally injured. Tn these particulars 
from the loge pronounced 

1700 before the Freneb, 


Newton preseated a burning- 
Royal Society. “It consisted 
‘o¢ seven, so placed that all their foci joined 
in one physical point, Each was about 
‘leven inches and half in diameter; six of 
‘them were placed around the seventh, so as 
to form a Kind of segment of a sphere, the 
Sabteose of which was about thirty-four 
fnches aud a half, and the central glass lay 
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about an incl farther in than the rest, The 
‘common focus of all was about twenty-two 
and a halfiuebies distant, and about an inch 
in diameter. Te could viteify brick or tile 
in a singlo second, and melted a gold coin in 
2 few moments.” 
‘Macquer, the French chemist, found that 
lass quicksilvered like au ordinary looking. 
‘With concave 
‘iameter and 


plativam and flint, that had been powder- 
fd to prevent its erackling and fying about, 
‘secured in a large pives of charcoal, bubbled 
up and ran into a transparent glass in lee 
than half minute, Hessian erucibles and 
sglase-house pots vitrified completely in three 
‘or four seconds, Forged iron actually boll- 
tin the focus, 

’8 Tons of two hole 
low negmeuts of glans, four feet in diameter, 
containing aleoliol between them. Tt oot 
$5000." He was, however, disappointed in, 
ite action, It eould not melt platinum. He 
presented it to the Royal Academy of Bci- 

jes, but shortly afterward it was aecident- 
ally Uroken. 

Perlvaps (he most eolebratod buening-lens 
wos that made by Penn, of Islington, for 
Mr. Parker. It was three feet in diameter, 
‘and exposed in its frame two feet eight and 
‘aif inches in tho olear. In its contro it 
‘was threo and a quarter inches thick. By a 
Soeond Tons, whielt received the rays of tho 
Tormer, the focus was bronght to a dianoter 
of half an inch. Almost every subetauco 
that was tried melted ‘a an iuntant in ite 

Ke}, lava, anbentus, slate. 

‘Auwattempt was mado 
subscription for purchasing it 
‘owner, but that failing, it was 
onglt by an officer who was attacked to 
Lord Macartuey’s embassy to China, and 
sho lott it at Pekin. 

‘The great naturalist Busfon demonstratod 
that tho story of the buraing of the Rowan 
feet at the siege of Syracuse by Archimedes, 
‘and that of the navy of Vitellius by Proclus, 
ight bo something more thau 

Ho eonstructed a machine of plano 
4 that could sot wood on fire at a dine 
tance of moro than 200 foot. To him and to 
Condereet wo owe tho first suggestion of 
the polyzoual lene—a great improvement ia 
the burning-glase and in light-house lenses, 


cost $2500. 


In Fig. 1 is represented a polyzoval lens 
as devised by Brewster, It is in three 
pieces —two rings, 4,3, and alens, «When 
the size is very great the rings may be com- 
posed of several pieces, an shown in the front 
Yiew, in which tho Jona is composed of tex: 
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pleces. Among many other advantages peo- 
fontel bythe polzzoat lon i tho eomepe= 
‘ons one thatthe lou o€ ight by abworption 
‘ofthe lame In greatly reduced, the Tene Do: 
ing oo much thinner than «aod one of car 
responding nae 

The chmite ofthe lst centary nod the 
Darnng-plats ender both its form the mi- 
ror and len, very frequent, wince it was, 


for obtaining high temperatures, and. par- 


ticularly for igniting substances in the inte- 
rior of lass vessels. Thus Priestley’ em- 
ployed it in eausing the union of iron with 
‘oxygen, and the reduction of the resulting 
oxide ly iguition in hydrogen, showing tha: 
the sane portion of metal could be aci 
‘upon In this manner repeatedly. He ex: 
‘plained the re- 
falta he thus ob 
tained on the 
principles of tive 
phlogistie theors 
Tt was thus, too, 
that the diamond 
wan frst oxidized, 
and Newton's 
gular pres 
c 


ie 2, 4, the 
un rays converg: 
‘They ate received 


ing to @ focus at b. 
upon 1 stand mpporting Use wubstance to 


Wo tried; @¢, glass receiver resting upon 
fan alr-puimp plate, td 

‘When, more than forty years ago, I cor: 
monced an experimental examination of the 
‘choinical action of light, Tentertained great 
cexpoctations of what might be accomplished 
by the ue of burning-plasses. It reeined 


rea r 
reatovable to nuppote that if the direst sau 
Could eceanon 0 many decompositions, 
{har ehemleal foree would be ineomparably 
cater when their brllianey wae exalted 
Femirroror lens. "Of the two,a coveave 
tictallic meror should produce nore ebar- 
fcorstc effect incs it reterne the Fast 
eo them, bt a npecial and ers In 
tant portion of thers in boorbed by the 
felective action ofthe lens 
Th Fig.0, a4, @ coneaey mirror redecting 
tuo at iago uperarts Tn Fig. Da co 
Sex lene converging the sia raysdowawand 
Toafocus ate The latter isthe more con 
‘ooiont form for experimental use 
T hat not, however, at that tine the 
means of making these experiments it 
Setinfactory manuer, aan showgb very mach 


‘ 
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Aisappointed with the result, postponed the 
proseention of them to a more favorable op- 
port Oviaining from time to time 
feveral isolated facts, I was led, in medita: 
ting pon them, to what evemed to be some 
general conclusions respecting the chemical 
Aetion of radiations. Several of these were 
published. in a desultory manner, in the pe- 
iodicals of the time, nud it was not wutil 
Mos, 161, that they ‘were collected in tho 
loeopiieal Mogesine, wuder the title of 3 
lemoir on the Chemical Action of Light.” 
is, the following is an abstract. 
1e general discussion of the problem of 
I action of a ray involves the 
following considerations : 
1. In what manner docs the ray act, and 
e the changes it undergoes? 
i the nature of the 
‘material group, the 
i of which ensues? 


ivstanees are in 


Fig degree there belongs a 
particular frequency of vibration. As soot 
‘approach four buntred 


the other hand, when these oscillators move 
ments decline, the temperature of the boy 
falls 

‘These principles lead to a ready explan 
iges of heat 
of 
lecular moti 


‘cause of the equilibr 


I waves impinge, on a vibrati 

steing excites undulations in the air, a 

fu their turn, ean give 

analogous motion in 
other strings at a distance. 

‘There is an analogs betweet 
‘the relations of a hot and cold 
Two and those of tw 
one of which 
sical sound and compelling the 
other to execute esnehronous 
movements. The ether in the 
‘one caro and the air in the ot 

‘are the media through wel 
heir motions pass. 

‘Equilibria of temperature 
takes place when the molecules of the aub- 
stances concerned are iu synchronous avid 
‘equal vibration. A hot body in presenes of 
cold one compels the Ineter to hasten its 
rate of motion, its own rate all the time de- 

‘and this continues until both have 
frequency; then equilibrium of 
temperature results. | Tie theory of the ex- 
changes of heat is, therefore, only an ex; 
sion for the exchanges of vibrations throug 
the ether. 

But temperature ia thermotics is the 
equivalent term for Brilliancy in optics, 
Both refer to compound qualities, depending 
not only on frequency of vibration, but also 
on its amplitude. As the degree of heat of a 
tase rises, tho mass expands, 
in ita volume indicating that sot on 
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pats vibrate more swiftly, but also the 
Their iudisiduat exeursious are iucressed 
Ie follows, therefore tat erery mass, vill 
have a determinate volaue for avery degree 
of beat, a volusne iuereasing a8 tho temper. 
ture risen. On this siew the explanation 
O€ the expansion of bodies Uy leat is that 
their parts are not ouly vibrating ore 
‘quickly, Dut also that the iuividual exeur- 
tons are greater. 

"The atonis of tio chemical elements die 
ja weight, We therefore ould tot expect 
that tho ethereal vibrations would tirow 
them into movement with equal facility, Dut 
some woul siell more readily than others 
Is aot this what. we express ia. chetis 
tiy by the term apecife heat =a ody, the 
capacity of whit i great, requiring & poe 
fonged application of etlietet pes bee 

rea cousentancous motion fs reuelod and 
in ita turn Juspressing ou the ether during 
tooling. a correspondingly prolonged series 
St motions, And is nob this tuo ease of 
‘hat remarkable relation Detw een the ata: 
{e'weights of elementary bodies and tiie 
specibe heats, discovered by Dulong, and 
Bout 

“Than considerations may lead us to ine 
‘quire wetter tho general caso o¢ the do. 
Composition of compouuil bodies by radia: 
tions is duo to tho circumstance that all 
the atom of which thele molecules aro com 

Tako on tho vibratory motion with 
Roequal faellity. Thun if certain come 
ound moleente bo submitted to tho infic 
Taco of an intense radiation, omo of ite 
Constituent particles may vibrato contention 
Seously at once, and othery moro tardy, 
Under’ thevo circumstances, the -eontinned 
tclstenco of the group tes become linpom- 
bie, and decomposition eusue in tho Neoos. 
ity of the cases 

In entering upon the experimental anal 
yoin of the nection of a ray upon a decon- 
Hosable body there are too diferent paints 
To be considered, no at an the ray itl In 
‘enucerned' 1. To what extent and 
Iatmer in Che reaalt-afected. by the inten 
ity of the ray, or by the amplitude of the vi- 
Urating executions? 2 How in it affected 
Uy the frequency of th polantory inpres- 
sons? and’. How by the direction i which 
{he vibrations are made, as involved in the 
ies of polarization? I shall how examine 
tHeae in nvecen 

To what extent and ie achat manner i the 
decomposition af @ compound body afected by 
fe astusstty of a ray or by the asItLATCDE 
{of the ribrating excursions 

Ie the dierent degrees of factlity seth 
vic atoms receive te impression of ete- 
Teal vibrations be the true enuse of decoa 
josition by light, we aboukd expect that 
Inavs such changes would become possible 

‘ler the fnduenee of a burning-leys which 
fre not soi he direct rays of the aun. 

‘This dea is favored hy what we find fn 
tte ease of heat, ‘The burningyglass iat 
long bad celebrity in that respect and ia 
former times wav the most powerful means 
of reaching a high temperature. 

Te eflect of the glass due to the rapid- 
iy with whieh St cau supply caloric, con 
tasted. with the Toss by coudvetion, radi 
Mion, ete. Thos am object of ang kind 
xpoved to the su receives heat at eet 
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rate} int itis simultancoonl experienc 
ins hy conduction radiation, and entrents 
in tho ain, Exposed to tho focus of s lens, 
the supple becomes, in a given time, grester 
than betore, andthe temperature ring, 
great effects are the necessary result. = 

Dat changes bronght about Te hight ace 
in'a diferent predicament. Here somdue- 
tion is entirely aliments is alm Tons hy 
cucrenta in the alt. The eurpulative effects 

i long exposite give the same aston 9 

y coucentrated ray” furnishes in 
‘viet period of time. Tn this ease, there: 
fore, every thig will depen on tho absorp. 
tive power of the subatance 

‘lion n pec of polistied silver is placed 
iv the focts of a burning-len, 1 remains 
tuite cold, Ueeause of ite high Tell 
ower; bie if Blackened i meta in an i 
Mant. Aud a0 with chemical changes. A 
ody which ike chlorine, eau exert au ab- 
Aorptivo action om tho ray, becomes moe, 
Sud induces changes; bat if, like oxyge0, 
ie‘has not that. property, i will remai 
indiferent and affected by dhe most io- 
tena radiation, 

‘Coosileting, iowever, thatthe ealutibeef- 
footwot th converged aolar raya ar 20 srik- 
ing wo may reasonably iuquite whether, i 
Hiks mame, the ehemieal ation eat bo ia- 
freaaed. ‘There ina very goueral i 
thine tho fatenen radiation of tropical clic 
nates accomplishes changes whic ean not 
bo imitated by the feabler Light of higher 
Jatitudes, and pertiape decompositions may 
to brovghe about by a large conver lene 
ich ti Greet rasa of the wun are wholly 
inadequate to prodce. 

‘h'vary rilinnt beam may poaiby break 
up.a given evmbinatiou, which afar greater 
{Wan tty of light, actiog through © long 
oriod, might bo hindequato to touch. Sir 
Rano tates that he, with M. Dumas, could 
remove two atoms of hsdrogen from acetone 
by the actiow of ebtoine fh the 94 
Phris, be iu Dublia only ove. 


Fre 


In Fig. 5,4, the convex burning.lens sup- 
ported in ribbed frame, 8 b; there is at e2 
Second lens to hasten the convergence; dd, 
f circular are for directing the lens toward 
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the sun; ¢3, stand on which objects may 
bbe exposed to the focal point, f. It is ear- 
ried by a stout bar, mx, attached to the 
Thave endeavored to collect a series of 
facts which might set this part of the ques- 
relight. My first experiments 
were made with & lens of vers five and thi 
Freuch plate-glass, twelve inebes in diame- 
ter in the clear. 
fon fine day platinum 
foeus. It was ground and polished 
Uy the Iate Mr. Fitz, whose skill was 
in the large aud excellent telescopic object- 
ives that he made, He mounted the lene 
‘on a suitable support; it required, however, 
to be guided by the hand as the sun moved. 
‘Wher the college building of the Medical 
Department of the University of New York 
‘eas deatroyed by fre in 1869, hind to regret 
{the loss of this instrament, with much other 
"§ doctunents that were 


sidorable risk te th ‘on account of the 
excessive Drilliaacy of the focus. Screens 
‘and dark spectacles were found to be very 
‘unsatisfactory, and an illness which I con- 
sequently contracted admonished mo sicher 


to abandon the eabject or pursue it in some 
‘other way. 

Tn Fig. 6, @ 4, the heliostat clock ; 8, ita 
polar axis; dy a 
Frame earrsing tho 


fens, ¢,and laving an 
arrangement at f 


directa to the stn 
The following es. 


combination of to.in 
Tenses, their diameter being 
five focal diss 


‘ago. Thad it fixed 
‘on a polar asis, as shown in 
Fig. G, and by the aid of a 
locke it eould follow the mo- 
tion of the sus with exch accuracy dat, 
sehen once set in the morning, au object 
it he exposed in its focus, if desirable, 
‘a whole day. It had a co 

frame for supporting 


‘Among these justruments were ther 

ters, blackened or otherwise 60 art 

to exercise any desired selective absorption, 
way experiment, the whole 
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faco of the Jens could be covered with a 
{ pasteboarl screen, with # hole 
in diameter. Through this a 
‘suficieut amount of light could be transmit- 
ted 10 evable one to atrange the Various 
details of the proposed experiment, aud 
when ever: 
thing wae reads, 
the nereen a 
removed, and in 
the concentrated 


went on 
found that 
simple cont 
Valuablerelief to 
the eyes. 

Tn Fig.7, 4, 9 small ask receiving the 
converging rays, , at their focus, 

“The lous being’ five inches in diameter, 
and the space covered by the solar focal 
image, owing to want of aelomatietty and 
splietical aberration, one-tifth of an incl the 

‘ltiplying effect would bo 626 times i the 
ielass oro perfvetly transparent, and there 
{were uo loss by reileetion from Ita surfaces, 

‘A _munmoer day of avornge eighiness, 
Iv tho thermonioter at Gs in tho shade, 
iil the bull, not being blackened, at 108° 
iin tho sia, this Tens eoukl fio copper i= 
tantly, tho bead oxidizing only superfctal- 
Jy, and eutting readily after fasion. Black 
oxide of capper in a litelo erneibio vf plat 

foil wielted into a aaty-lookdng, wub> 
Statice at one. Wrought fm did wot molt 
lini, but if exposed on a charcoal support 

‘a globiulo of micracoxtie alt, provionsly 
fused by tho lens, tt gave a clea, rowtd 


ead, which readily extended when beaten 
pow an anvil. ‘The global of lux turned 
Diack Tho apecimen employed was out 


ioe of good iron wire, aunt chong 
light bo thought that exposure ot the 
eval would tend to turn Kt into east 
From, its swhequent complete malleability 
nets to disprove this. Spongy plain 
‘lid not melt alone, nor oven if inctosed 
lobule of fs 
therefore est 
this Tens ou a substa 
2 somenrat above tho point of fasion of 
Seronglt iron, aud lower than the point of 
fasion of platinan, ‘This refers to temper- 
tire only. The poster of tho lous as to 
Tight must bo enormously greater, 

‘We my now examine tho chemical effects 
produced by this lon. 

‘Two small glasn matrasses, the bulbs of 
which were about half an inch iu diameter, 
‘were filed with chlorine water, the one 
being exposed to the ditect rays of the sun, 
the other to the converging raya of the lone, 
Decomposition of the water occurred i 
both, but with far moro activity in that 
placed in the focal point. ‘Tho difference 
eas at ouce 30 striking to the eye that T 
made no attempt to measure it. Ie is plain 
that the greater tho quantity of incident 
Light, the. moro rapid the decomposition; 
though, after tho first moment of action, the 
solutions being no longer the satno in con- 
stitation, the quantities of gas disengaged 
‘are uo looger proportioual fo the incident 
Tight. 


Wo may 


‘working power of 
vo placed in ite focus 
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‘Those ths no ent fectng the 
iesopotin it eute ty Siac 
tices aenee bee 
pemcica hte 
quate prodace nic tn eee 
‘A slation mk 
atest water tag tet Cade tefl 
Iie ar ooataieed fn i-reslocd te 
Iii motte and expel tb fo 
A the loe Gg" @).ae th. temporetane 
fous tapi she eer wae dnprned Ta the 
Tub bp th senna trong vapor wbieh 
Penyon tet one peotrite Tae bees 
oul apperment so the abe diping is 
Tecate sent meee 
hee tee presen oa beh 
Howes and da che matron 
frum iue om aed nered foo 
inden 
Ce et 
pea Bosh geet 
Darts siasyterl ar 
haynes 
ete wae 
titing the bame eee 
ielioe rece sire 


gas had on decanted, 
from it, a Tittle bubble, 
tho diameter of whielt 


swan estimated at one-if- 

tioth of an iueli, wan all 

nt could be procered. 
In Fig. 8 a the task 


‘dhe bromine waters 
sa rewervotr, It is lal 
te same water 


Iu liko manner F endeavored to deeompose 
water by iodine, and with the sane nega 
tive remit, even whon the exposure to the 
foeal point Janted for four hours. W 


proper eee had been taken to remove fron: 
tho wolution all traces of alx, wo gas was 
evolved, 

‘To reduce the heating effect of the lens, 
and allow the more refvangible rasa uloue to 


fet, these was interposed tw 
fund St focus n steatiay of & #0 


Phate of copper and ammonia ove-thipd of 
fn inch thick, ati included Yetween two 
flat plates of glass, suitably arranged ant 
carried along with the otiver parts by the 


movement of the elnek. The coue of wolar 


‘through this absor 


‘medium (8 


In Fig. 9, ¢ ba a8 in Fig. bat the con- 
verging raya pass throng an absorbent 
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trough, © ¢ shown in front 
‘the circular coll containing the biue so- 
lation. 

In the foons of Wlue light thas formed, 
‘thero ‘was expoaed for two and a half hours, 
(Grom 73 fo 10F at, Jane 13, 1848) an invert 

-h bulb, containing iodine water, 


ignilieant bubble of air, estimated at onc- 
thietieth of an inch in diameter. It could, 
of course, be nothing but atmospheric air 
‘The absorbing medium was uow removed, 
‘and tho fall rays of the aun permittod to 
converge on the matrass. ‘The temperature 
of the water quickly ram up to the boiling: 
point, anid the bully was filled with atea 
‘and the purple vapor of iodine. Every thi 
seemed favorable for the decomposition of 
ter to take place, if tho iodine could 
accomplish it under #0 intense a radiation. 
At first [ thought that the experiment liad. 
‘succeeded, for the color of the bull beeatnn 
Teault that onght to have eusned. 
was forming and oxygen 
Doing eliminated. ‘The action, therefore, 
was kept up for four hours; but as soon a9 


mine, aud with the same zesu 
to decompose water, 

Some silver eb 
‘ras exposed in a 
foil (Pig. 10) #0 
ass could come i 
sorbing tro ‘Though the 
‘sun's Faye were not brilliant, the ebloride 
ft once melted, forming © reddish-looking 

It was kept in that condition all, 


vapor of water. Tt seems, therefo 
this aubstanco when perfectly drs is not 
decomposable bs. 

tive at common temperatures when moist. 


In Fig.10,¢, the platinam ernci 
place of the material experimented upon, re- 

if nt their focus the converging Tay®,€ 
T must refer to the original memoir for 
‘the detail of numerous experiments on many 
ietallie compounds, the general result of 
these being that, no matter bow brilliant a 
ray may be, it ean vot earry a decomposition 
further than a feeble one acting for a cor- 
responding longer period of time could do. 
Componnds that can resist the force of aa 
ordinary ray can not be broken down ly the 
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amination of the foesl point of a 

‘That instrument cau not de 
shat the voltaie pile has done—eflect de 
compositions whieh had never been effected 
before. 


X\ 


Pua tt 


Fig. Ua a, a matrass filled with 
tex, thromgh which come in the converging 
rays,cr Through the neek at d a spoon, b, 
bo passed down to the foeal point, 
“To reduce tho disturbing effect of heat ax 
far as possible, and give every advantago 
to the condensed luminous focus, I received 
tho cone of rays coming from a twelve-inel, 
‘vurning-lens on a glass globo (Fig. 11) six 
inches in diameter, filled with water. ‘This 
{wereased the converging of the rays, 
‘yrought them more quickly toa foeus, Then 
neck of the gla way into- 
other suitable support, tho aubstance to bo 
experin Tho mass of water 
Kept to temperattio down, and in vomo 
9 the liot water waa removed by a0 a6 
pirator and cold water introduced below. 
1 when powders wero 


asconding current of hot wator. 


“Tho result was, however, the xamo aa be- 
fore.” "The focun of a buruing-lone ean not 
Cain any emia cago whi the 

erged stn rays are incompetent to pro- 
Seen Te oray hasten the ods 

‘Upon the holo, we may therefore con 
clude that itis not ho inenaty of a beat 
‘Thich determines ite decomposing power, 
‘ot that wo can nob produce greater chem. 
{eal effets by tho action of convergibg tit- 
rors and leases than wo eau by the applies. 
on of the sitple sunbeam, eoutiuved for 
tu equivalent period of tin 

Tn estimating the influenes of Tight on 
diferent solutions, wo abould ‘constantly 
Sear in mind thot the maxinu effect in 
ever produced unless completo sbyorption 
‘tan taken place, " When the color of & "0- 
Inton te pole it may require considerable 
{Gickness before complete absorption is ac. 
Stunplsheds “Thus if two equal tubes, con 
{Siniog equal quantiiew of the amo sohi- 
Yon of chlorine in water, be exposed to the 
Tara, they ‘will ovolve equal quantitien of 
wen daar er if belt one of them 0 

a of tonking-glass ho placed, tho effect 
Buse a immediately twereased.” Tho 7ay9 
hat have passed throug the solution and 
troduced thetr effect ae compelled cross 
[eate, and, ifnot already exhausted, thus 
{act ven inoge, The following illsteo- 
‘Mons are oxampted ofthe sain Kind: 

“Tee sual! bulbs of equal size containing 
chlorine water were exposed to the raya of 
‘esumy Behind one of them acoueave her 
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jerical mirror was placed so that the ra 
hich had crossed the solution were com 
pelled to cross it again. The amount of 
oxygen fot free in this bulb was about one- 
Fourth greater than that in the other. 

‘The same was repeated, the exposure be- 
ing to the sky light stead of the su rays. 

ie quantity of oxygen set free in the two 
Dulbe was as 18 to 85. 

Te might be supposed that part of this in- 
creased effect is due to the rite of fempera- 
ttre, from the mirror obstructing radiation 
‘To exert a cooling action the following mod- 
ification was therefore tried. In a glass jar 
(Fig. 19) fall of quicksilver a half-inch bulb 
containing ehlorine water wan placed in 
fauch a way that a amiall portion of its sur- 
face, about one-eighth of an inch in diame: 
‘er, projected above the surface of the liquid 
metal. On this part the solar focus fom a 
Inrning-glass waa thrown. The rays there- 
foro gained acceas to the interior of the bulb, 
rnd wero thrown about in all directions, 
crossing andl reerossing the liquid in every 
‘way Dy the numerona relleetions they un- 
Aerwent, the mercurs, as it applied itself to 
the outer surface of tho glass, acting like a 
‘spherical concave mirror, and from its mass 

ig power effectually keep 
temperature down, ‘The quantity of 
‘oxygen emitted in a given time Was meas- 
tured, Thesameex- 
periment was then 
Fepeated with the 
bulb removed frorn 
‘the mereury. Aft. 
er the close of the 
ameperiod oftime, 
fon moanuring the 
oxygen not free, it 
‘wan found that the 
reflects 
the mere 


vyengel filed with mercury 
flank immersed in it, but 
yer part a amall portion uncovered, 
‘which the converging rays, ¢, may eome in. 

You. LY.—Ne 19,48 

‘Tho power of Fay thus depending on 
tho degree of absorption oxerted upon it, I 
‘waa led to inguire whether, by admixture 
‘with other suitable substances in # solution 


undergoing decomposition, the effect could 
bo Increased, Chlorine water decomposes 
niore rapidly as ita yellow tint ia deeper. 

1 bulbs were therefore taken — 
chlorine wate 


3, the same, 
chlorine 
te acid 


‘ere all exposed 
Te sas at once obvi 
fous that a was giving off most oxygen, aud 
fventually it wae found that b yielded a 
much smallor quantity, and cand i none at 
all. The presene of these bodies, therefore, 
exerted a prejudicial effect. 

‘A-aystom of vibrating molecules will so- 
licit an adjacent ono to execute similar mo- 
tions through the medinm of the intervening 

thor. A tito of temperatura is due to au 
Increased rapidity or 
lations of the groupe of vibeating molecules, 


together to the sun. 
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‘bat chemical decomposition is due to the 
Aislocation of their parts. It, of course, by 
kno means follows that when’ a compound 
‘molecule is undergoing entire disruption, 
those in the neighborhood should be com: 
pelled to pass into a 
ery reason that chemical 
takes place is because the group that re- 
ceives the provoking ray can not vibrate 
consentaneously with ity and if that group 
‘can not assume the motion in question, how 
‘an it possibly transmit it to any other? 
‘Any artificial coloration by the addition 
of extraneous bodies does uot increase the 
rate of decomposition, but retards it. This 
is precisely what ought to be expected. A 
compound atom has tts groaping destroyed 
by the action of light upou its own parta, 
and is in no manner concerned in what 
taking place in other atoms around. They 
therefore ean not increase the elect on it, 
bat, on tho contrary, they may greatly di 
iminiah tho aetion on the iass by exerting 
‘special abworption themselves, Thus the 
chloride of gold retards the decomposit 
of chlorine water, when mixed therewith, 
{in the same manner aa iC it weee placed in a 
trough in front of the water, and intercepted 
the impinging beam. 


with a solution of 
ed with alcohol, ammonia citrate of ror 
tineture of turmeric, odie chloride, ote, In 
very Instance it waa clear that the action 
‘of the light is strictly moleenlar, that it is 
Impressed on tho group of at 
‘on the mass, and that when various bodies 
conjointly exposed to the sun, each 000 
undergoes its own specifi change, independ 
ceatly of and nnasfoeted by all the rest, 


inly colored eubstances. 
weated their experiments at carefully as 
Teonbl, aud abonkd have thought that me 
want of success was 

hhad I not borne in mind the foregoing cou 


2. We mas next inquire, To what artont 
and én tehat manner is the decomposition of 
Compound body affected by the FREQUENCY of 
sbration of a rey? 
Veginning of optical chemistry 
investigations have been made for the pt- 
Jc of determining the action of rays of 
tin ities. Almost bun 
i epeciat 
‘Thus 


‘uy the violet en 
Tram is extinguished by the red. At 
spects colored compounds, Grottluss show- 
fot that thevactive ray is very commoaly 
Of the tint couplementary to that which it 
destroys. 

More recently this ranch of the subject 
has been examined to a great extent, avd 
the bebavior of all kinds of substances iv 
the solar spectrum made known. The gen- 
ral result is this, that on wave length. or, 
chat is the same thing, frequeney of vibra: 
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ton, the number of impulses it can eommu- 
nicate in a given period of time, depends the 
power of a ray to break down the union of 
any group of atoms, Acompound that may 
resist a slow recurring motion may be 
fable to maintain itself when the impulses 
increase in frequeney. 

So numerous and well known are the 
photographic and other ehanges Drought ox 
Ug Tight that T need not oveups apace with 
‘a description of them here. I shall only re- 
fer to some curious instances of antagonism 
cr interference, the details of whieh will be 
found in the original memoir. Hitherto they 
hhave been vers mnch overlooked. 


‘Two rays may bo 40 placed in relation to 
cack other that their motions may conspire 
for may autagouizo; and as ono of other of 


‘hese conditions ensues, the chemical result, 
will correspond, 
When indi 


‘vapor ia permitted to have 
access to a surtaco of polished ailver, tho 
silver tarnishos, tho tarnished fil inoteas- 
ing in thiekuess a8 tho exporure to tho io. 
digo is prolonged, Tt assumes in 

colors which ‘undoubtedly arise from tho 
interfereneo of the incident light with tho 
Light rellected from the metal at the back 
of tho filma, ‘They aro the color of thin 
plates, like those of a aoap-bubble, 

‘Now thero is a groat difference in the ace 
ion of tight pon ete diaenty colored 
Alas, thotigh chemically thoy aro the elf 
same silver iodide. Some Have been une 
‘acted upon in thet the effect of the inci 
‘dent light has been destroyed or zoversed 

‘effect of tho light redlectod from tho 

‘Some have been power: 

in them the chemical 

‘effect ia at « imaximum—the incident and 
reflected rays liavo conspired. 

If any prof wero required that. those 
maxima and minima of chemieal effect arise 
from the superposition of similar or contrary 

it 6 foun in tho relative thiekness 

films which have been aeted or 
"Those in whieh there has boca 
‘tieknonea as 2215 

that abowing the minimum action is Lf 

If the daylight and simple apectrum rays 
‘vo permitted to act togothor on a daguerro- 
‘type plate, tho rays of which the times of 
‘vibration ato as 1,2, ete, aid tho daslight; 
but those of which the times of vibration 


are as 4,14, 24, ete, interfere with it aud, 
destroy ita elfect. 
Ta these numbers wo may diaeora tho 


suggestion of some very important facts 

‘Ono of tho most striking instances of this, 
positive and negative action I diseoverod in 
the ease of the electric spark. Let there bo 


Fis 
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placed over a daguerreotype plato (1 


ig. 12) 


two metal balls, connected respectively with, 
the inside and outside of a Leydenjar in 
such a way that tho discharge may pane 
from oue of the balls at abont half an iach 
Uistaneo to the sensitive plate, aud from the 
feusitive plate to the other ball at about 
the samo distance. 


‘One spark ia sufficient. 
ld be made in a dark 


Fig. 13, @ 4, the metal photographic 
plate Bye, the brass balla connected with the 
Leyden-phial, The aparie parses between 
‘them and the metal plate. At d,e the effect 
is shown, and again more plainly in Fig. 14 

On developing it will be found that on 
‘tho point which rocaived the spark there is 
1 blue-white apot about one-fortioth of 20 
inch in diamotor (Fig. 14). Immediately 
around thi 


‘anululat space which is per- 
feetly Vinck, the 
rays of the ‘spark 
having there bad 
110 action; thew fol~ 


{(e)) 
KO) 


i 
| Eee 
x Finally 
receeds @ whitish 
tain of an indie 
tinct eireular f 
‘which eam be traced 
by inclining the plate ab having a diameter 
of about IP inches. 

‘That pact of the plate from which the 
‘park escapod shows a repetition of the 
‘me phenomenon. 

ow all we necount for the produ 
of thene alternate white and black spaces, 
ings of action snd inaction? Some per: 
‘rons might at frat Wo Ted to sxpone that 
this {s only an iuteresting form of Priest 
Jos's experiment of "the fairy rings,” formed 
‘yy receiving the abock of & battery on 
poised atcet surface, when, by tive oxida- 
tion that euaues 9 fit is formed of varin- 
le thickness, an giving the colors of thin 
plates, But 6 lite coushleration will how 
Anat thie ie dmpossible, ani the facts are 
ouly to be explained on the principles of 
interforoncs 


cars 


‘3. In achat manner ie the decomposition of « 
compound Boaly noted by the condition of ¥0- 
EAIIZATION af te distrbing yey? 
ough 
9 oto itil in vliamter was re 


ho aclizomatic lens of 


Dlseura, aud then fell ow a doubly refract 
Jing prin, 30 placed ae to give on the 
lass two citewlar images of the aperture, 


‘uecthird of an inch in diameter, ave over 
Tapping each other to a stall extent. In 
thes images the light waa, of course, polar- 
ined ab right angles respectively. 

‘When paper rendered sensitive by being 
‘washed sith fertie oxalate was placed so a5 
to receive thein, the light permitted to act 
‘nine minutes, aad ita effect derelo 
ehloride of gold, the images (Fig. 19) 
fond of equal blackness, and the lentienlar 
space formed by their overlapping of great- 
fer depth, Tihs was repeated with several 
iifereut photographic componnds, and. al- 
sways with the santo result, Te shows that 


a 


and vith a 
(propor 


ight, [ made some inquiries 
lity of polarizing Hight by a 


‘A great many experiments have been 
je at different times for the purpose of 


the principle on whieh my attempts lave 
i to attack it at its origin, 

produce an impression ot 
Dads. These methods are es: 


‘of the poles of a 
frst publisbed, T repeated 
1 that the oscillations of 


ned. The res 
ieee this 

‘Asitilar experitner 
th 


are etween charcoal points ia great) 
tuarbed wien it passes between the poles of 
‘2 powerful electro-magnet. In the hope 
that this would produce the expected dis 
turbance, T examined an are formed betwee 
points of eopper, platinum, and gas carbon ; 

though the sounds emitted were strong, 
resembling the euiden tearing of a piece of 
‘loth, [ eonkd not perceive that the Tight 
‘ras polarized. 

Tn like manner the induction spark from 
a contact-breaker aud the phosphorescent 
light from Suor-spar wero tried with 

tecess. I ati think, however, that with 
Vetter means than those thus employed the 
esperitent would succeed. 


At the commencement of this paper it 


it undergoes; 21, the natare of the impres 
sion maue on the material group, the de- 
composition of which ensues. The obsersa- 
tions T proposed offering in relation to the 
former of these points being completed, I 
WY Poss to some remarks respecting the 
Tatter. 
‘An exar 


juation of many cases of the de- 
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‘composition of bodies by Hight has led me 
to the conclusion that its cane ia to be at: 
{Fibuted to the inability of the group of 
‘molecule affected to withstand the periodic 
‘mptises communicated to them. OF those 
‘molecules vome, pezhaps, take on a vibratory 
‘notion more readily than the others, ad 
the continaanee of ® given group becoming 
imponsble, » ro-arrangement ensues. 

Bot io other casos tho mechanism of 
iccomposition ia undoubtedly different; 3 
lange is impressed on ou0 of tho elements 

tei upon, which weakona its adiaity for 

‘thers Thus, ander tho intucuen of 
{he sunshine, planta ean decompose many 
Doniessuch axearbonie, sulphur and phos 
photic acida. 

"The nature of these changes may bo best 
‘Mlustrated by tracing the completo cour 
through which any ono of theso substances 
pases, ‘The chiot facta may bo sean in tho 
Esse of phomphorus. ‘This aubstanee, whet 
‘realy made, commonly exhibita a "white, 
‘waxy appearance, but when exposed £0 aun: 
shine i¢ turns to & deep mahoga 1 
‘he exposure lias been Tong coatinued, ot 
‘ho effect hastonod by the action of a buen- 
{ng-lens, tho chang of aspect in very atk 
ing. It's analogous to that which sulphur 
exhibita when heated to 400° oF 600". 1 

aa boon kept for 

fny years {nan atmoaphero of dry car- 

+ the nies of tho veasel aro in- 

sted with eryetals, which havo slowly 

Sublined, and which ta eoloe resomblo tho 
fervid eyanid of potassiuis 

“The chemical propertica of theso two ¥n- 
sletion of plogphoras aro vory diferent in- 
“ised thee in seaterly a point in whi thoy 

sa Hot aaid to D6 uolike. ‘Te common 
Xknd shines in the dari; tho red does not 
‘The common ia soluble in a variety of 
stzua which do not act on the others 
fone of te methods of preparing red phos: 
phorus is to exposo a solution of the come 
ow in euphurie other to light—a red pow- 
{ter the aubstaucn in question, precipitate. 
‘Compared together, the onediaplaye a range 
of aduity which tho otber does not, nor do 
these propertion seem to leave thet when 
Sieg aro United with other bodies. Thus 
tho astivo oe white phosphorus, whon unit 
fed with hydrogen, yields a gas which Is 
Spostaneously combustiblo ia the nies th 
Todor passive variety yiolds » hydrogen 
‘Sompoutid of the samo constitution, but de- 
Soud of the property of spontaneous com- 
Doatibiity. 

Te aliould bo understood that though othe 


cr agents—as a high temperature—ean im: 
prees thie remarkable ehange upon phos- 
horus, none ean do it with moro energy 
‘or more completely than the solar rays. I 
Found by exposing a stick of whita or active 
phosphorus to the prismatic spectrum that 
{tis the moro refeaty ws that are the 
most effective—those formerly termed de- 
oxidating. Thus the raya which are most 
eflicient in setting oxygen fov0 from the 

ith which it ie united have also 
the quality of impressing such a change on 
‘those bodies that they oxidize subsequently. 
‘with dificalty. It follows that the true 
‘causo of such decompositions is the impres- 
sion which the light makes on the element- 
lary substance; thus if phosphoric acid be 
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decomposed by the aslar ray, the decom 
position ie owing to the phosphorus being 
Tirown into the red or passive states state 
in whch ito afbnity for o=ppe0 has almost 
ntirely disappeared 

“These considerations enablo wx to explain 
what taker plac in the economy of plants 
‘Tho water of the silis alwayn charged with 
arbonte acid, which eommenieates toe the 
fuality of diaolving bone-earthy the sola. 
tion passing trong the spongioes goes to 
tne lea au ascending sap, 
ove to light, the elect of whic sided 
By tho cellgrowty there taking place, to sot 
the phosphoric cid free and turn its ph 
oFus into the passive state. Its eo 
ed union with oxygen saan ald compound 
tae becomes possible, and ie Is now axe 
foctated with the proteie and lly bles 
forming in the plants Nor doce it nguin 
trite with oxygen Unt Wt has paued inte 
the ayatens of animals ax a conntituent of 
thie pervows and macular tissue 
moment of activity of thew, and eapecially 
the former it oxidized, tho change be 
{ig apparentiy an immediate cansoquence 
ar'ehat notiityy and, reverting to the mek 
talon in fnlly dismiaod from the #56 
temunder the form of phosphate of rods 

nd aminoni. 
the same manser might be explained 
the decomporition af earbouie cid by plants 
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tus, and, indeed, like all other clementary 
bodies, ins its active and passive states, as 
is exemplified in tho contrast between dia- 
‘mond and lamp-black. The sunlight eno- 
bles the leaves of plants to bring the earbon 
into the inactive state, aod decomposition 
‘ensues as a secondary result. The carbon 
‘compounds arising form the food of various 
‘animals; nor does this element recover its 

(wen tise to the 


Proceares 
‘with oxygen brought 
‘and the compounds it thon forms are dis: 


‘the arterial blood, 


conjointiy. It might seem that tho 
‘of decomposition by vibratory 


jes0 allotropic changes, but « wore de- 
tailed examination will show that this 
not necesarily 20. 

a the foregoing pages Ihave endeavored 

1¢ how far tho dec 

ra ia dependent 
tude, tho frequency, or the dirvetion of i 
vibrations. ‘The result arrived at is that 
ecompositions are not determined by am- 


aed long enough can produce 
precisely the same eifect as the mare con- 
Centrated ray of a burning-tens applied for 
‘a shorter time. Nor does the direction of 
ion, an involved in tho idea of polariza- 
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coffect, bt it ia the frequency of the periodic 
impulses that ie the sole determining cause, 
jomena of 


‘might have been predicted. 
‘The immediate cause assigned for sch 
Aecompositions is that a ray forcing the 
material particles ou whieh it falle into 2 
state of rapid vibeation, it comes to pase in 
niauy compound molecules that their eon- 
stituent atoms ean no longer exist together 

the same group, Veeauso of tho impossi- 
Dility of their being animated by cousenta- 
neous or conspiring motions, aud disloca- 
tion,re-arrangewent, or decomposition is the 
rewult, 

In this paper { havo apoken of heat and 
Light as though they were distinet agencies, 
and considered such facts as conductibility, 
te, digplayed by the ono and not by te 
ther, But i we recall what haa beow said 
in preceding papors to tho eiluet that these 
are only movtes of motion, and that tho dif 
ference of tho effects they display ture on 
tho character of tho receiving surfico or 

tance, there will be no dificulty in 
ating this commouer language into 
that aro moro exact, and in present 
ing the phenomena in question tnder a moro 
igidly scientific point of view. Familiar 
expressions very frequently convey to tho 
‘than others which, per= 

Laps, may be more strictly eorroet. 


in the suuahine; for earbon, like phosphor- tion, whether plauo or cireular, exert auy 
POPULAR MECHANICS 
April 5, 1902. 
HOW TO MAKE A BOAT FOR BOYS. 

A safe, convenient and easily consteucted boat for boys 1 Thousands of years ago, it is 
tie made with the aid of two logs, oF heavy timbers, a box: 
a few hoards oe seantlings, lace the two logs.or timbers ab wparallelled at this age. 
foe feet apart on the ground by a couple of — coveries and in 


tigations that have recently been 


IRRIGATION OF THOUSANDS OF YEARS AGO. 


Dincoverien Which Prove the Grest Inferiority of Modern Civi- 


Aisation, 
chai 


ed, there existed in New 


Mexico a_system of reservoirs, irrigation and viaducts that is 


‘This is proven beyond a d 


strong cross pieces, as showit in That the der the lava which covers hundreds of sq ¢ found 
crest pivees be fastened more securely to the timbers it is traces of cement ditches and reservoirs that are marvels of en: 
enter to attach them by boring: bol n and the gineering. 

‘with an aug, amd aviving pegs in the holes. ‘The pegs In those days, says the Rural Californian, the deserts bloomed 
be driven in at each end of each cross piece. The oarsman’s like a garden and a 

seat may be made of a box oF hoaeds as you desire. Make the  Sombwest. Our irrig 


‘oak lacks hy hollowing out a piece of th 
mh 


it securely to the 


tive tower end and driving it into an augue hole. Brace the oar 
tucks to the sides of the timbers and to the foot brace. ‘The oaes 

can the made of any kind of boards or strips, Such a boat to f0il\t0 where it was needed for 
ties lly obtaining Inemee timbers it cat be used by a number 

ct boys. ‘The device will give better service by sharpening the the system which modern ei 
{so min taees inthe front em 


k board and fastening, 
s either by large nails or by sharpen 


Darians. 1 


the people older than the Pueblo race, who inhabi 
fico when the race from which Colum 


ut enough are visible to enable skillful engineers to und 


is sprang were still bar- 


those days reservoirs at convenient basing stored 
the water, which was led in cemented ditehes across the loose 


ise. Chasins were crossed hy 
hes lava has run, showing 
Others are covered with shifting sands, 

i 
ization with its boasted attain- 


ments, has been incompetent to construct. 
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Foundry Work 


MOLDING SANDS. FOUNDRY BLACKINGS. MOLD MAKING. THE ODDSIDE. 
RAMMING. VENTING. RUNNERS AND RISERS. CORES. PATTERNS. BEDDED-IN 
MOLDS, LOAM MOLDS. FALSE ODDSIDES. PLATE MOLDING. MOLDING MA- 


CHINES, MULTIPLE MOLDS. MACHINE-MOLDED GEARS. 


MENDING-UP. PER- 


MANENT MOLDS. MELTING IRON. POURING. FETTLING. MALLEABLE CASTINGS. 
CHILLED CASTINGS. NON-FERROUS METALS. GLOSSARY OF FOUNDRY TERMS. 
Machine Shop Practice — 1941 


See also Survivor 
Vol. 1, page 58 


anor part of the work done 
by the man in the machine- 
shop has to do with eastings 


of one kind or another, and it 
sary, therefore, that he should have 
at least some knowledge of the way 
in which they are produced, ‘This 
chapter does not pretend to be a tech- 
nical treatise on every aspect of the 
foundry; it is written more for the 
‘man who would like to know the gen- 
ral principles underlying the manu- 
facture of castings. 


An Old-Established Industry 


‘The founding indu probably 
the oldest branch of engineering, and 
it is certainly one of the most 
portant. It was practiced by the 
craftsmen of the ancient Greek and 
Roman civilizations, and even earlier, 
and crude examples of the founder's 
‘work have been excavated from ma 
ancient sites. Although modern meth- 
ods have transformed it from a crude 
art into an exact science, it is interest- 
ing to note that the basic principles 
remain unchanged, and the molder of 
today uses methods very similar to 
those employed by the ancient founder. 

Castings are made from patterns 
which are an exact facsimile of the 
article to be: produced. The patterns 
are pressed into sand, and when re- 
moved leave their impression. Into this 
sand impression, or mold, molten metal 
is poured and allowed to cool. When it 
is removed it will be of the same shape 
as the mold, only slightly smaller 
‘owing to the contraction of the metal 

Before explaining how the mold is 
made, we will discuss the sand from 
which it is made 


Molding Sends 


Molding sand must possess six main 
characteristics—porosity, plasticity, 
adhesiveness, cohesiveness, refractori- 
ness, and strength when heated, It 
must be porous, in order to allow of 
the escape of any air, gases, or mois- 
tore present or generated in the mold 
when the hot metal is poured into it. 
It must obviously be plastic so that 
can be shaped to the form of the pat- 
tern, It must be adhes capable 
of attaching itself to another body— 
‘0 that it will cling to the sides of the 
box or flask in which it is molded or 
to the supports provided in the Sask 
for the purpose. Cohesion—or the abil- 
ry of the particles to stick together— 
necessary to allow the pattern to be 
removed without breaking the mold, 
and also to stand up to the flow of the 
molten metal as it enters the mold. 
Moreover, it must retain its cohesion 
on becoming hot. Refractoriness, or 
resistance to fusion by heat, is an ob- 
8 requirement in molding sands, 


stability. Moreover, a sand th 
refractory would affect the face of the 
casting and make it difficult, if not 
impossible, to machin 

Very few natural sands possess all 
these qualities in the right proportions, 
so it is usual to make up the deficiency 
of a sand in any particular character- 
istic by mixing it with other sands or 
substances which possess that charac- 
teristic to a high degree. Most of the 
substances added to make up any de- 
ficiencies consist of loamy sands or 
sandstone which is crushed especially 
for the purpose. Some sands can be 
improved by mechanical means such 
as grinding, a process which will be 
explained later in this chapter. 
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Size and Shape of the Grains 


The size and shape of the grains in 
any particular sand have a large bear- 
ing upon its strength and general char- 
acter. Sands in which the grains are 
round are weaker than those in which 
they are sharp and irregular, because 
the round grains do not interlock or 
overlap with each other, whereas 
sharp, irregularly shaped grains do, 
especially when rammed together, 
forming a much stronger structure, 
Sharp-grained sands, having less 
clayey matter in their composition arc 
often more porous and more casily 
vented—i.e,, it is easier to make pro- 
vision for the escape of the air and 
gases in the mold, 

The size of the grains is also im- 
portant, If the grains are large and 
regular in shape and size, the sand 
will be more porous than if the oppo- 
site were the case. Grains of equal 
‘size and irregular or angular in shape 
also favor porosity, while grains of 
unequal sizes and smooth surfaces do 
not, although they give a strong sand. 

‘The size of grain does, of course, 
determine the smoothness of the mold 
surface, and for that reason large- 
grained sands are generally unsuitable 
when castings with very smooth skins 
are required. ‘This difficulty can be 
overcome by using a fine sand on the 
face of the mold. 


Somo Natural Sands 


Sands suitable for foundry work are 
found in several places. Natural sands 
which are suitable for foundry use are 
found in the vieinity of Albany, New 
York; Sandusky, Ohio; and Ottawa, 
Illinois, as well as other places. They 
are generally known merely as mold- 
ing sand, and usually contain about 85 
percent siliea; about 8 percent alumina 
(clay) and the balance magnesia and 
other minerals. ‘They are generally 
classed as (1) Sharp grained river 
sand, (2) Round grained lake sand, 
‘The difference has been explained in 
the previous paragraph, 


Sand Mixtures 


Molds may be poured while moist, 
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or they may be dried out in an oven 
before the metal is cast. These are 
known respectively as green-sand and 
dry-sand molds, and the sand mixtares 
used vary considerably. We will first of 
all consider green-sand mixtures. 

For green-sand molds various mate~ 
rials are added to the natural sand 
with a view to making it more refrac- 
tory. These substances separate the 
grains, thus making them less liable to 
burn together when they come into 
contact with the hot metal. They also 
make the sand more open, and allow 
the steam and gases to escape more 
readily from the mold, 


Uses of Coal-Dust 


Coal-dust is perhaps the most widely 
used substance, which accounts for the 
fact that most molding sand is black 
in color. Powdered charcoal, coke- 
dust, and anthracite are also used. 
These substances tend to make the 
snd more open, but at the same time 
they impair its cohesiveness and ren- 
der it wenker. It stands to reason, 
therefore, that the mixing has to be 
done with extreme care. The addition 
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of coal-dust is of great value in help- 
ing to cool the mold after it has been 
poured, for as soon as the molten 
metal comes into contact with sand 
containing coal it dries the face of the 
mold and begins to heat the sand. The 
coal-dust immediately gives off gas, 
the liberation of which, combined with 
the conversion of the water in the sand 
into steam, absorbs heat and cools the 
sand, thereby preventing the grains 
from becoming overheated and fusing. 
‘The amount of coal-dust used in mold- 
ing sand varies not only with the char- 
acter of the sand, but also with the 
type of work. 


Moisture Content of Sand 

‘The amount of moisture in a mold- 
ing sand has a considerable effect not 
only upon the making of the mold, but 
also upon the behavior of the sand 
‘when the metal is poured. A mold may 
be perfect in all other respects and 
yet the casting may turn out to be © 
reject on account of the sand being 
too damp. Damp sand when rammed 
Light will not retain its porosity so 
well as drier sand; hence, the drier 
the sand that can be used without 


Fig. 1. A centrifugal sand-mixing machine. The sand, with any necessary addi 


is thrown into the hopper A and falls to the plate 8 which has @ number of vertical 


prongs bolted to it. This revolves at about 1500 revol 


ins per minuto. The sand is 


thrown out of the machine through the plate C. A thorough mixtura is obtained 
in this way. 
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losing its cohesion, the better it will 
be. 

It is impossible to give any hard- 
and-fast rules for the correct moisture 
content, because different sands re- 
quire different amounts of moisture to 
enable them to be used; but the ex- 
perienced molder will be able to de- 
termine for himself the quantity that 
gives the best results. In large found= 
ries where a cliemist is employed, the 
sand will be mixed under his super- 
vision and delivered to the molders in 
the best possible condition 

This much, however, can be said: 
too little is better than too much, for 
there is nothing that will produce poor 
castings and castings with blowboles 
more readily than large quantities of 
steam in the mold, however well it 
may be vented. 


Facing Sand 


‘The purpose of facing sand is to 
form a smooth surface and prevent the 
mold from being washed away by the 
flow of the molten metal when pouring 
takes place. Facing sand is placed 
next to the pattern, and is then sur 
rounded by used molding sand. Since 
it is the most important portion of the 
old, this sand is usually composed of 
a mixture of high grade molding sand 
and carbon dust. The earbon dust is 
generally about 10 percent of the total 
volume. It is not possible to give mix- 
tures for every type of work, but broad 
principles may be laid down, The first 
of these deals with the mixing, The 
various ingredients must be thoroughly 
intermingled. It is advisable as a rule 
to do the mixing in a separate shed 
with a good clean floor. Where more 
than one kind of sand is being use, 
they should be kept well apart to avoid 
ty of their getting mixed 


the possibi 
accidentally. 


Where large quantities of sand are 
being mixed by hand, several men 
should be put on the job. In mixing 
the ingredients they should be spread 
in layers to form a mound finishing 
with the ingredient that is used in least 
quantity. The laborer should take a 
vertical slice from the mound and mix 
it well on the floor. The process should 
be continued until the mound has been 
used up. 


THE SURVIVOR Vol. 5 
Sand-Mixing Machin 


In modern practice, especially when 
there are large quantities of sand to be 
mixed, mechanical mixers are ¢: 
ployed. Fig. 1 shows a machine of this 
type. 


Core Sand 


Core sand differs from molding sand 
in several respects, First, it has to be 
handled when removed from the core- 
boxes, before being baked so it must 
be very adhesive, As cores are to a 
large extent surrounded by metal, it 
must be very free venting, otherwise 
the gases will be unable to escape, and 
blown castings are sure to result. This 
trouble is to a large extent removed by 
the fact that cores are usually dri 
and consequently more porous than in 
the damp state. The difficulty is to re- 
tain sufficient cohesion after drying to 
enable them to be handied and with- 
stand the pressure of the metal which 
is poured into the mold. 


Additions to Core Sand 


Various additions are made to core 
sand in order to make it meet these re- 
quirements. ‘These include gums of 
various kinds, flour, powdered rosin, 
and oils of various descriptions. Syrup 
and water mixed, and even beer, are 
sometimes used, Core sand must not be 
mixed too wet, or it will adhere to the 
sides of the core-box, especially if the 
box is a wooden one, and rough cores 
ill result. Small cores should be made 
ha finer sand than large ones, al~ 
though the type of casting will de- 
termine this, 


Dry-Sand Mixtures 


Dry-sand molds are dried in an 
oven before the metal is poured into 
them, and consequently the mixture 
of the sand varies somewhat from that 
used in green-sand molds. Only the 
heavier types of sand of a close ela: 
texture will retain their coherence 
when dried. The usual green-sand mix- 
tures would pulverize and break up 
under the action of the heat. 
Horse manure, straw, or cow h 
frequently added to dry sand to ren 
der its otherwise close texture sulli- 
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ciently open for venting. Dry-sand 
molds are made in much the same way 
as green-sand ones (to be described 
later), but, being dried before pouring, 
less gas is generated, and they are 
therefore safer. The face of the mold 
is generally thoroughly blackened be- 
fore drying. 


Parting-Sand 


Parting-sand is used to prevent the 
surfaces between the halves of a mold 
from sticking to one another when the 
two parts of the flask are separated. 
Ttalso prevents the sand from sticking 
to the pattern. It is sprinkled on the 

urface of the drag before the cope is 
rammed up, as will be described later. 


It is composed of burnt sand, pul- 
verized blast furnace slag, brick dust, 
or very fine grained sand. It is impor- 
tant that it should not contain any ma- 
terial which would draw or retain 
moisture. It may be sprinkled on by 
hand or shaken from a bag 


Facing 


In order to pr 
from coming 


face of a mold and pro- 
the face of the 
wold is frequently painted 
or dusted. Various substances may be 
used for this purpose, including char- 
coal, lamb black, coke dust, plumbago, 
black lead, or graphite. ‘These sub- 
stances, which are all more refractory 
than the molding material, are nearly 
all some form of carbon. They may be 
applied wet or dry, according to the 
nature of the mold, and for use in the 
wet state some adhiesive is employed, 
clay, gum, syrup, and other substances 
being with the water used 
When applied wet, they are usually 
painted on to the mold with a by 
Facing used dry 
face of the mold, 


casting, th 


All facings must, of course, be fairly 
porous, for they must not close up the 

P 
pores of the mold. 


Making the Mold 


Molds are made in sand from pat 
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terns which are the exact facsimile of 
the article to be produced. They are 
slightly larger, in order to allow for 
the shrinkage of the metal on cooling 
and for any Inter machining that may 
be necessary. The patterns are pressed 
or buried in the sand, and when re- 
moved leave their impression, Into this 
impression molten metal is poured and 
allowed to cool. When it is removed 
will be found that it will be of the 
same shape as the mold, only smaller 
owing to shrinkage. This is allowed 
for in the pattern, 


While it is a simple matter to press 
‘or bury a pattern into the sand, to re~ 
move it presents some difficulties. In 
order to make this easier, molds are 
usually made in a box in two or more 


sections, the former being 
the more common for most 
types of work, 

The boxes in which 
the molds are made are 
known as flasks, ‘These 
consist of frames of wood 
or metal, two such frames 
being required to make a 
mold. These boxes fit ac- 
curately together, and are 
provided with pins to in- 
sure an exact fit. when 
they are put together. The 
accuracy with which these 
parts fit is of the greatest 
importance, as will be 
seen later. Any displace- 
ment of the parts will produce inequali- 
ties on the surface and in the thickness 
of the easting. 

ig. 2 shows a simple type of two- 
part flask. The part, A, is the top, oF 
cope; B is the bottom, or drag; the 
bars, C, are provided to locate the two 
halves of the box, and the handles, F, 
are used to lift the boxes. 


Making the Oddside 


In making the mold, the cope 
placed joint upwards on the bench or 
floor and strickled off roughly ‘The 
pattern is then embedded in the sand 
up to the joint, which is usually some- 
what about the half-way line. At this 
stage the cope is used only to support 
the pattern while the drag is rammed 
and the joint made. This support is 
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|. 2. Simple type of two-part molding-box, con- 
sisting of a top, oF cope, A, and a bottom, or drag, 


B. The bars C are provided to retain the sand in 


the box. The two parts are held 


register by means 


oF the pin D. The handles € are for purposes of 
wandling. 


known as the oddside, 

"The drag is now placed on the co 
and facing-sand sieved on to the un 
covered part of the pattern. This sand 
is rammed evenly round the pattern, 
special eare being taken to avoid hit- 
ting the latter with the rammer. This, 
apart from causing possible damage to 
the pattern, would be detrimental to 
the mold owing to uneven hardness on 
the surface, 


ia 
Odd 


Fig. 3. Types of rammers in general use 

in the foundry. A and 8, wo forms of 

Yegging rammers used for general ram- 

Mringr G flotrommer used fer final 
ramming. 


Ramming 


‘The object of ramming the sand is 
to consolidate it, thereby preventing 
the cavity of the mold from being en- 
arged by the pressure of the metal 
without making it s0 hard as to ob- 
struct the free passage of air and gases 
escaping from the mold. ‘The sand 


must be rammed evenly and to the 
same density all over, otherwise the 
metal may swell at the soft spots and 


produce a casting that is not true to 
pattern. Again, if any part of the face 
is rammed too hard, the gases may stay 


in the metal and cause blow-holes in 
the casting. If hard ramming is neces- 
sary it must be done not on the facing 
sand, but on the sand behind the face, 
and the dangers arising from it pre~ 
vented by the free use of the vent wire, 
for the harder the ram 
wg that will be 
3 shows three types of rammers in 


posed part of the pattern has been 
rammed, floor sand, or backing sand, 
is added to fill the drag to the top. 


med up evenly all over 
and may be rammed somewhat harder 
n the sand on the face. 


ig. 4. Trowels used in making molds. 

A, heart-shaped trowel; B, gate knife 

used for cutting gates and runners; C 

and D, two types of trowel used for pur- 
poses of jointing. 


‘The flask is then turned over, the 
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cope being now on the top and the 
Grag beneath it. The cope is lifted 
from the drag and the sand knocked 
out. The joint must now be carefully 
made and troweled smooth, great care 
being taken with the sand near the 
edge of the pattern, It is sometimes 
as well at this stage to lift the pattern 
very slightly to make sure that it does 
not lift the sand at the edges with it, 


Use of Parting-Sand 

Parting-sand is next dusted over the 
surface to prevent the two halves of 
the flask from sticking when they are 
separated for the removal of the pat- 
tern, The cope is replaced on the drag, 

nd facing-sand riddled into it, as was 
done in the ease of the drag. When 
rammed, backing-sand is added as be~ 
fore and rammed up evenly all over, 

‘The pattern is now completely bur- 
ied in the sand, but before the two 
halves of the flask are separated for 
its removal, provision must be made 
for the free escape of gases and steam 
that will be generated when the hot 
metal comes into contact with the 
damp sand. ‘The method of venting 
varies with the weight of the casting 
and the nature of the mold, small cast= 
ings being frequently east without any 
vents at all, whereas in very hear; 
‘ones numerous vents may be necessary, 


Venting 


Broadly speaking, venting consists 


of providing holes from the top of the 
flask to within about one-eighth of an 
inch of the mold-face, ‘They are usu- 


ally made with some form of thin 
wire, which is pushed through the 
sand, and which, when withdrawn, 
leaves channels for the free passage of 
air and steam contained in, and gener- 
ated by, the contact of the hot metal 
with the mold. ‘The need for careful 
venting is due to several causes: the ex 
pansion of the air contained in the 
pores of the mold, steam and gas 
caused by the water vapor coming into 
‘contact with the hot metal, on the coal 
dust and other ingredients of which the 
sand mixture is formed. 

‘When the venting is completed, the 
cope and drag may be separated. This 
is a very delicate operation, and must 
be done with great care. If the joint 
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has been properly made it will be 
found that, when the cope is lifted the 
pattern is left in the drag, from which 
it must now be removed. It may some- 
times be found necessary before lift- 
ing the pattern to loosen it by rapping 
it gently. This usually makes it sepa~ 
rate cleaner and more easily. ‘The op~ 
eration of removing the pattern is 
known as drawing. 


Cutting the Runner 


We now have the two separated 
halves of the flask each containing the 
impression of half of the pattern, but 
before the mold ean be finally closed a 
runner, or channel, for the metal, must 
be cut through the cope to the mold. 
‘There are various means of doing this, 
perhaps the most common being by 
pushing a piece of thin tubing through 
the cope from the mold-face outwards. 
This removes the sand in much the 
same way as an apple-corer removes 
the core from an apple. In certain 
‘cases the runner is rammed up with 
the cope, ‘This is done by inserting a 
piece of round stick into the eope while 
‘the ramming is being done, and after- 
wards removing it when the parts of 
the box have been separated. 

Runners may be Jed direetly into the 
mold, or they may be placed some dis- 
tance away and a channel cut from 
them to the mold at the most suitable 
spot. The channels from the runner to 
the mold are known as gates. The posi- 
tion of the runners and gates will be 
determined by the type of casting, but 
fas a general rule they are so placed 
that they can be removed from the 
finished casting with the least amount 
of trouble. 


Risers 


(On some molds risers are cut. These 
are provided for in exactly the same 
way as the runners, and their purpose 
ia to remove any dirt or slag formed by 
the oxidation of the metal from the 
mold. ‘The metal when it is poured 
runs through the mold and out through 
the riser, taking any dirt or sand with 
it, Risers, like runners, may be led off 
directly from the mold, or they may be 
connected with it by gates. The metal 
contained in the riser serves as a 
feeder when the metal in the mold 
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shrinks in cooling. This makes a better 
casting. Fig. 5 illustrates a section 
through = mold showing both these 
channels. 


RUNNER 


vents oe 


Fig. 5. Section through completed mold 
showing the runner, down which the metol 
is poured, and the riser, which is provided 
to rid the mold of dir, ete. The channels cut 
from the runner into the mold and from the 
mold to the riser are known respectively as 
in-gates ond flow-off gates. 


In order that the metal may be 
poured easily 
net cup oF ba iy 
into the sand in the top of the cope oF 
‘a separate box used for the 
his acts as a fu 
tal is poured, 
constant flow of metal to the mold. A 
such a cup is illus- 


i. 


ied that, if molds 
are closed, 


ng should be pl 


yy into the mold via these 
‘This would obriously be det 
rimental to the casting. 


Fig. 6. Section through runner cup, oF 

sond funnel, through which the metal is 

poured into the runner. It may be made 

in @ separate box or hollowed out in the 
sand of the cope. 


When the mold has been closed it is 
ready for casting, but 
tual pouring is done it 


re the se- 
necessary to 
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clamp, bolt, or weight the two parts of 
the flask together, so that they cannot 
be forced apart by the pressure cre~ 
ated by the head of metal in the run- 
ners and risers, This may be consider= 
able, and in big castings may run into 
tons. Should the mold lift, the metal 
will escape through the joint and ruin 
the casting. Another result might be 
that the casting would be thicker and not 
true to pattern, Fig. 7 illustrates the 
general arrangement of mold ready for 

sting. with runner-cups and weights in 
position. 


Cores 


‘The mold described above is of the 
simplest form, producing merely a solid 
piece of metal. Many castings are more 
complicated and have hollow portions, 
sometimes of very intricate design. The 
‘water jacket of sin internal-combustion 
‘engine is good example, Whether simple 
fr intricate the hollow portions are made 
by inserting cores into the mold to 
form the exact shape of the hollow part of, 
the casting. These cores are made of 
sand, It stands to reason that damp sand 
‘molded into any particular shape would 
not possess sufficient strength 10 be 
handled easily, The cores are, therefore, 
frequently reinforced, and special 
binders are added, as already described, 
which, baked. give additional strength 


Core-Boxes 


Cores are made in boxes. 
‘These are somewhat similar 
to the flask in principle, but 
are usually made from solid 
wood, They are made in two 
or more parts into which the 
sand is rammed. The core 
box is in fact a mold. and the 
process of making a core is 
the exact reverse of that 
entailed in making a mold. 

Alter ramming the sand 
into the core-box. the two 
halves are separted 
and the core is turned out. Tt is then 
placed in an oven and baked, after 
is ready to be placed in the 
mold. Fig. 8 shows a simple core-box 
together with the core that has been 
made in it. 

‘The cores rest in the mold in re- 
cesses especially made for the purpose. 
‘These recesses are added to the pat- 
tern in the form of projections known 
as core-prints. Fig. 9 illustrates a sim- 
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on rouniic easis 


BOXES TOGETHER 


Fig. 7. General arrangement of a mold after it has 
been closed and is ready for casting. It is provided 
with two runners and two risers, and the two ports 

ier to prevent them 
becoming separated by the head of metal in runners 


of the flask are cottered 10g 
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MANUS 


for the produc 


‘and risers. On many jobs weights are used in place 


of the «: 


s. 
ple pattern with core-pri 
impression left by these prints, 
mold. 


and also the 
a sand 


Venting of Cores 
Although core 


an oven before being pi 

I it is still necessary to provide 
means of escape for the ga 
when the metal comes into contact with 


them, Venting is of extreme importance 
s0 far as the core is concerned, for the 
Tanger part of itis 
often entirely surrounded by metal, 
and any gas failing to get away 
through the vents will stay in the 
metal, thas causing blow-holes 
‘A-core is vented in a similar manner 
to a mold—that is to say, it is pro- 
vided with channels through which the 
gases escape. ‘These are made in the 
core in its green, or damp, state by 
pushing a wire through the center. 
Where the core is not straight, string 
ig frequently rammed up in the box 
with the core and removed when the 
core is completed, but before it has 
heen removed from the box. 


Use of Wax String 


It is essential that molten metal can 
not find its way into these vents and 
Block them up, as this might result in 
the bursting of the core, owing to the 
fact that the gases have no free means 
of escape. 

With very intricate cores the vent- 
ing is frequently done by means of wax. 
coated string. The wax melts when the 
ccore is in the drying oven, and when it is 


removed the strings can easily by pulled 
out. 


Cods 


jetly spe: 
ortion of a mold 


casting, 


are often produced by 
standing parts left in th 
mold when the pattern is 
These 


of cores, and 
cols. 


Where large cods are left behind 
the mold when the pattern is drawn 
they may have to be reinforced wi 
wires to prevent them breaking aw: 

It is usually desirable to arrange 
the mold in such a way that the cod is 
left in the drag. This is done for the 
simple reason that it is obviously eas- 
ier and safer to draw the pattern 
ward from the cod than to draw the 
cod away from the pattern in the cope. 
In machine molding, dealt with later 
fon, turn-over machines are used i 
cases where large cods have to be 
drawn. 


Patterns 


A pattern is a facsimile of the east- 
ing to be produced, and its manufac- 
ture calls for a very high de 
skill on the part of the pattern: 
as well as a sound knowledge of 
foundry practice. The pattern-maker 
decides the manner in which the cast- 
ing is to be molded and wh 
Joints are to be made in the mold. 
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iple core-box made in two parts, used 
tion of cylindrical cores. Right, core 


os it would appear when removed from the box. 


‘Note the central vent, 


the first requirement of a good pat- 
tern is that it should be removed from 
the sand without disturbing the mold, 
To achieve this the faces are tapered 
slightly, the taper in use being gen- 
erally about ¥% in, to the foot, When 
the shape of the pattern is such that 
the taper will not work, as in a pattern 
that is wider at the bottom than at the 
top, then loose pieces or cores are used 
to meet the particular case, These 
loose pieces are fixed to the pattern by 
means of pins, which are removed as 
soon as the sand has been rammed 
round the loose piece to hold it in posi- 
tion in the mold, 


Loose Pieces 


When the pattern is drawn, the 
loose pieces are left behind in the sand 

nd drawn out into the cavity left in 
the mold by the removal of the pat- 
tern, See Fig. 10. 

Generally speaking, patterns are 
made of wood, but where very large 
numbers of molds have to be made 
from a single pattern, as in the case of 
mass-production jobs, metal patterns 
are used. These have a highly polished 
surface to make them draw easily. 


Core-Boxes 


Core-boxes and patterns are some- 
times made together in one piece, the 
pattern being made in two parts and 
hollowed out inside to form the core- 
box. These dual-purpose patterns, 
however, are only used in small types 
of work and never in repetitive jobs. 
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ji 
ey 


a 


left by the pot 


Care of Patterns 


Patterns are expensive to make, and 
should be handled carefully if they are 
to be maintained in good condition 
‘They must be stored in a properly ven 
tilated building where the temperature 
is even, otherwise they may warp and 
become unserviceable 

It is best to number each pattern 
together with its loose pieces, if any, 


and core-boxes, store them in a rack 
with the number painted on the out- 
side, In this way much time may be 


saved in finding the pattern when it 
is wanted. When patterns come from 
the pattern-maker they have a smooth 
surface. Frequent use in the foundry 
will, in time, tend to roughen them, so 
it is desirable that they should be 
looked over periodically and treated, 
if necessary, with applications of var- 


nish or shellac. 


Other Types of Molds 


Very heavy castings, or castings of 
a considerable depth or arca, may be 
molded in the foundry floor. In si 
cases the floor itself acts as the drag, 
and this may be covered with a cop 
or the mold may be east open. O; 
sand castings usually 


have a very 
rough surface, and only castings in 
which this is not important are made 
in this way 

It stands to reason that when mold- 
the sand of the foundry 


ing patterns 


9. Above, simple pattern with core. 
core fits into and is supported by the impressions 
left in the sand by these prints. Below, 
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LOOSE PIECE 


Fig. 10. Where patterns must be of such @ shape that 
they cannot be drawn from the sand owing to projec- 
tions, loose pieces are employed to get over the diffi- 
culty. These ore detachable from the pattern and 
drawn separately after the pattern has been token 
from the mold. Left, pattern showing loose pieces; 
right, the loose pieces being removed from the mold 


by means of a skewer. 


lower faces of the mold 
lerneath the pat 


the 


floor, 


Proparing the Bod 


In making a bedded-in mold a 
smooth surface is first made on the 


sand and the level care- 
fully checked. The sand 
is then dug up and 
loosened to a suffi 

depth 


pressign. 
then replaced and beaten 


down again. The sand 
round the pattern is the 
thoroughly packed with 
th er, after which 
it is smoothed off and the 
Joint face made ready to 
Teceive the cope. Parting- 
sand is then dusted ove 
the joint and the cope 
rammed up in the normal 
manner. The mold is then 
opened, the pattern removed, and run- 
ners and risers cut as for box-molds. 
Bedded-in molds have to be made 


with great care, for itis a difficult mat~ 
ter to make the lower half of the mold 
of even density all over. They call for 
considerable skill on the part of the 
molder, because if the sand is of un- 
equal density, the metal is liable to 
swell over the softer portions and pro- 
duce castings that are not true to pat- 
tern. The lower half of a bedded-in 
mold is dificult to vent, and conse~ 
quently the best type of sand for use 
with this work is one which possesses 
large proportion of sharp sand of a 
free-venting type. Cinders or other 
such loose material are sometimes 
placed beneath the mold. 


Loam Molds 


‘Where # mold has to be modeled to 
the required shape without the use of 
a pattern or with patterns only of such 
portions as depart from the general 
sectional form, some sort of plastic 
material, possessing considerable ad- 
hesiveness, must be used. Cleyey sand, 
or loam, is used for molds of this type. 
‘The wet loam is daubed on to brick 
supports built up in the rough shape 
of the mold, and, in addition, iron 
plates and supports are used to give it 
suficient strength and rigidity to stand 
up to the weight of the metal when 
poured. The mold is thoroughly dried 
before pouring takes place. 

‘The apparatus used in the produc- 
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tion of these molds is simple, and con- 
sists of spindle bars, striking-boards, 
and the like, which are used in shaping 
the mold. The making of 
loam molds calls for great 
skill 
Molds of this type are 
generally used only lor very 
heavy: castings or in cases 
the cost of the pattern 
mold would be 
prohibitive. Fig 11 shows 
plan and seetional views of a 
Joam mold in course of 
construction, A is the 
striking:bar, B the striking 
board, C socket for striking: 
bar. and D the loam-bricks 
forming the skeleton of the 
mold 
We have explained eartie 
inthis. chapter that an 
‘aidside is the support upo 
which the pattern stands 
while the drag is being 
rammed up, and shown how 
this may be made in the cope. 
the sand being knocked out 
after 
the drag has been rammed. 


Sometimes, however, false oddsides 

are used to save the time and trouble 
in- volved in having to make a fresh 
sand oddside for each mold. 


False Oddsides 


‘These false oddsides may be made of 
several substances. They may be of 
clayey sand blackened or painted on the 
surface, or of plaster of Paris. The latter 
substunce is perhaps the more suitable. 
fast will stand up longer against wearand 
is less likely lo become chipped or 
damaged, These oddsides do not form 
prt of the mold, but only’ assist in the 
molding operations, 

Plaster oddsides may be made as fol- 
lows. A drag is filled with sand and 
strickled off, ‘The pattern is then bed- 
ded in up to the joint and the sand 
carefully sleeked. ‘A cope is then put 
on top of the drag, and graphite or 
some similar substance dusted over the 
pattern to prevent the plaster from 


adhering to it, A suitable mixture of 
plaster may now be poured in to cover 
the pattern, It need not fill the box, be- 
ing poured ouly to a depth which is 
sufficient to withstand ramming, 
When the plaster has set, the cope 
may be removed, when it will be found 
that a plaster impression of one half 
of the pattern has been left. This may 
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Fig. 11. Loam mold in pion ond section. These molds are built up from loam, of 
cloyey sond on a skeleton structure and modeled to the required shape by means 


of striking-boards. Usually very large molds, whe 


the cost of a complete pattern 


‘would be prohibitive, are made in this way. They are thoroughly dried out before 


pouring begins. The letters indicate, A, st 


ing-bar; B, striking-board; C, socket for 


striking-bar; D, bricks forming skeleton of mold. 


he reinforced on the underside by 
means of wooden struts, if necessary 

When making a mold by this means, 
the pattern is first placed in the odd- 
side, and the drag put on top and 
rarumed up. The boxes are then torned 
over and the oddside removed. If only 
one false oddside is used, the seco 
half of the pattern is rammed up 
the usual way. 


Use of Two Oddsides 


Frequently two false oddsides are 
used in making a single mold—one for 
cach half, This considerably reduces 
the molding time, especially in the 


It will be realized, when the follow- 
ing section on plate molding has been 
studied, that false oddsides very much 
resemble pattern plates in their appli- 
cation. Fig. 12 shows a section through 
a false oddside showing the drag 
rammed up. 


Plate Molding 


Much time ean be saved in the mak- 
‘of molds if the pattern is divided 
half across the parting and mounted 
n halves on two plates with paralle) 
sides of the same shape as the parting. 

‘The use of plates enables the molder 
to handle the patterns rapidly and 
‘ith certainty, for he is relieved of the 
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task of making the joint between the 
two parts of the mold, the plate pro- 
viding its own joint when the flask is 
rammed up. In addition, the patterns 
can be drawn quickly, as the plate 
slaps the side of the box, and the 
pins which hold it in position act as 
guides during the drawing operation, 
Provided the patterns are satisfactory, 
practically no mending up of the snold 

Pattern plates are generally made 
of wood or metal, and the patterns 
may be mounted in halves either on 
both sides of a single plate or on one 
side of two plates. Fig. 13 shows a 
plate with half « pattern on each side 
in plan and section. 

‘The sequence of operations entailed 
in making « mold from such a pl 
are as follow: The plate is placed on 
the cope and the drag on top of the 
plate, Facing-sand is sieved in and 
rammed up, and backing-sand added 
to fill the box, and the sand strickled 
off, The flask is next turned over and 
the cope rammed up in the same man 
ner, The cope is then lifted off and the 
pattern or patterns on the plate draw: 
by lifting the plate off the drag. 


Where a number of patterns are 
mounted on one plate, the gates—i.e, 
the channels from the runner to the 
molds—are allowed for on the pattern 
plate and made as part of the mold, 
‘These are shown in Fig. 13, Runners 
and risers are nov cut, and runner cup 
added. The mold is then finished and 
ready to be elosed, weighted, and cast. 
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PLASTER. 
= goDsiDE 


=== 


Fig. 12. Section through plaster oddside, showing 
the drag rommed up. The use of @ false oddside 
soves considerable time, as it obviates the necessity 
‘of making @ new oddside for each mold. When 
moking the oddside the plaster need not fill the 
box, but need only be sufficiently thick to withstand 
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Metal patterns are frequent: 
ly used in plate-molding where 
large numbers of molds ar 
required from one plate, They 
are highly burnished to 
facilitate drawing, 

Single-sided _pattern-plates 
are used chiefly in conjunction 
with molding-machines. The 
halves of the pattern must be 
very carefully positioned so 
that when the two halves of the 
flask come together the two 
halves of Une mold register 
exactly 


Use of Snap-Flasks 


Snap-flasks are flasks whieh 
‘ure hinged at one corner so 


aed thal they can be opened and the 
‘pebPiecsnal PATTERN 
a 
Oo, °, 


Fig. 13. Plan ond sectional views of a double-pattern plate on which several pat- 


|. 14, By using @ snop-flask such os that 
shown, Left ,considerable saving in flasks 
may be effected. When the mold is com- 
pleted the fosk is opened and the mold re- 
moved. The main parts shown are: A, locking 
device; B, hinges; C, pins to hold parts in 
register; D, slide to take pins; E, grooves to 
retain sond in flosk. 


flasks 


ordinary 


Terns are mounted. The gates into each mold are allowed for in the pattern. 


old removed. Molds are 
aide in these flasks. but not 

in them. and their use in 
foundries engaged in repeti 
tive work effects a great 
saving in flasks, which are 
very expensive. Molds are 
made in snap. 


precisely the same way as in 
ones. Fig. 14 shows a typical 


snap-flask with a locking device A. It 
is hinged at B, and the two parts are 
licld in register by the pins C. These 
are triangular in section and fit into a 
movable slide D. The grooves E are 
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provided for the retention of the sand 
in the flask. Snap-flasks are largely 
used in connection with the molding of 
patterns from plates. 


Machine Molding 


In recent years the use of molding- 
thines has become the accepted 
means of producing castings in ve 
large quantities, The molding-machine 
performs two important functions —it 
rams the mold and draws the pattern, 
no specialized knowledye or skill be 

red on the p oper 
are many types of machine 
manually operated, hydraulic, 
pneumatic and electric 


n be sub-divided into 
two main types: straight-draw and 
turn-ove 


he straight-draw machine lifts the 
mold away from the pattern, whereas 
the turn-over, as its name implies, 
turns the mold over before drawing 
and draws the pattern away from the 
mold. ‘The former is used where there 
is no weight of sand in the form of 
cods adhering to the face of the mold. 


‘The turn-over ma 
heavy sand projections make’it 
sible for the mold to be drawn upward 
from the pattern, A mold with suc 
projection can be seen on the tabl 
the machine illustrated 20 D. 
We will now deal with these types of 
turn 


machin 


Hand-Operated Machines 


Hand machines are usually of simple 
design and area, as a rule, only 
employed in the manufacture of the 
Smaller types of castings. In some 
tases they consist only of a table with 
‘an attachment for drawing the pattera, 
the mold being rammed by hand as 
with [loor work, On other machines the 
ramming is done by a squeezing 
device, the pressure being obtained by 
mechanical leverage of some form or 
other, An example of a hand-squeeze 
straight-down machine is illustrated in 
Fig. 15 


Straight-Draw Machine 


‘The patern is fixed to the table. A. 
and the flask is pliced over the pattern 
land filled with sand. It is then roughly 
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rammed round the edges of the fla: 


he position shown 
the ever. C. 
pplying the pr 


iB cle: 
handle, E, is ther 


bos, and thus, when the p 
are raised, the box is lifted 
from the pattern. During the 
drawing process it is cus- 
tomary to rap the pattern 
plate with a mallet to assist 
the draw. The weight of the 
box on the four pins is 
counterbalanced by the 
weight, G, enabling a very 
steady” pattern draw to be 
obtained, 


‘The mold is then lifted 
from the pins and the latter 
returned to their original 
position by moving the le 
from right to left. This 
completes the eycle of opera- 
tions, and the machine is 
ready to receive the next 
flask. 


Use of Two Machines 


It is often the practice to 


single mold, 


chine and half on the other 
It follows, therefore, that 


ble care must be 
taken by the pattern maker 
in mounting the patterns ac- 
curately, so that when 
molding-boxes are mated the 
id wi 


two halves of the m 
register exactly. A turn-over 
machine will vers often work 
in conjunction with a 
straight-draw if one half of 
the mold has 2 cod that is 
dificult to draw and # 
‘other has not 


pulled forward, 
ssure through 3 


n is then lifted by 
and the head 
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Fig. 15. Hand-operated straight-draw molding 
mochine. The patiern is fixed 10 the table A and 
the flask placed over it and filled with sand. It is, 
then roughly rammed round the edges of the box. 
The squeeze head B is then swung over into the 
shown above, and the lever C pulled for- 
‘operates the squeeze through the ram 
D, ond squeezes the mold. The potiern is drawn 
by the four pins F, which rise when the handle E is 
moved from left fo right. The weight of the box 
‘on the pins is counterbalanced by the weight G. 


Assuming that each opera- 
tor works at approximately 
the same speed, the molds 
may be closed as soon as they 
have been removed from the 
machine, had the runner 
cut. and any cores inserted. 
It is often the practice. 
particularly where there are 
a large number of cores to 
sel. to empioy a third man to 
do the coring and closing up 
of the molds. 
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Hand Turn-Over Machines 


‘The pattern on this type of 
machine is fixed to the main 
table, A (Fig. 16). The 
method of ramming and 
squeezing is precisely the 


mold away from the pattern ino downward 

tion. It is used mainly where the mold contains 
large sand projections, or cods. The pattern is fixed 
to the main toble A and the box placed over it. 
The method of ramming and squeezing is exactly 
the same as with the straight-draw machine (Fig. 
15). After squeezing, the flask is clamped to the 
table by means of the pins B, and the table turned 
‘over through 180 deg. and locked in position by 
the screw C. The draw-table D is raised by the 
lever E to support the underside of the flask when 
the clamps are released and the draw-table low- 

ered away. 


same as with the straight- 


ted, After squeezing, the flask 


side of the flask, when the 


draw machine just describ. ckimps Bare releaed and the 
mold drawn away from th 
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Power-Operatod 
Machines 
‘The nest machines to be dealt 


are those operated by 
plest form of which is the squeeze- 
machine. These differ from the hand- 
the squeezing 
‘operation and the pattern draw are 
worked by power, hydraulic, pneu- 
matic, and electrically driven machines 
being the wost usual 
A popular type of power-machine is 
the pneumatic, or compressed-air type. 
Its popularity arises from the fact 
that it covers a very much wider range 
‘of molds than the others, and in addi- 
tion can successfully handle many 
types of mold that cannot be made on 
the other machines. 


jower, the sim- 


machines only in tl 


Advantages of Air-Machines 


‘The main advantage the air-machine 
es over its competitors is the 
fact that it does not rely for ramming 

ng pressure only but 


Both straight-draw and turnover 
machines may be operated, and 
we will first of all dese 
matic straight-draw machine as illus- 
trated in Fig. 17. ‘This machine has 
‘a table, A, to which the pattern-plate is 
fixed. The flask is placed over the pat- 
tern in the usual manner, and the lever, 
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the table, The lever, B, 
now moved to the draw posi- 
tion, which causes the four 
pins, F, to rise and lift the 
mold from the pattern in 
exactly the same way asin 
the ease of the manual 
uy 


During the first part of 
the draw the pins rise slowly, 
‘and gradually increase in 
speed as the mold gets clear 
of the pattern, While the 
drawing operation is in 
progress the table is auto- 
matically shaken by a vibra- 
tor bencath it, This replaces 
the rapping of the pattern- 
plate in the manual machines 
and insures an easy and clean 
drawing action, The mold is 
removed from the pins and 
the draw-lever returned to 
neutral. That completes the 
cycle of operations. 

How the Air-Machine 

Works 

A very brief des 
of the internal construction 
of this machine will give the 
reader @ clearer understand 
ing of its method of work- 
ing. 

Fig. 18is a sectional draw- 
ing of the body of the ma- 
chine illustrated in Fig. 17. 
‘The main cylinder is cast 
with the frame, A. This is ac- 
curately machined and 
ground to take the squeez 
piston, B, This piston is 
bored out in the center with 
a similar cylinder in which 
moves another piston, C. The 
piston, C, is fixed to the 


B, moved to the jolt position. ‘This 


causes the table to rise and fall rap- 
idly and has the effect of ramming the 
sand in the flask. While the table 


ie clamped to the table by pattern in a downward motion the sand is shoveled into th 
means of the pins, B. andthe direction by lowering the flask, and when it is full the erm, C, is 
table turned through Laodeg. lever During this swung into position above the flask and 


‘The tableis locked in position eration the pattern plate is 
after being turned over by Tapped with a mallet as 


the lever, D, depressed. This operates 
the squeeze-piston, which lifts the ta- 


the serew. C before. The mold is lifted LJ¢ and squeezes the mold against the 
from the draw-table and the 
The draw-table, D. is next thoin table tarsed eack Presser-plate, E. The squecze-lever, 


raised by lifting the lever E again to its normal position 
until it supports the under- ready for the next job. tion 


D, is then returned to its original posi- 
the arm, C, swung clear of 
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Fig. 17. Pneumatic 
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of the operations. A, frame containing main cylinder; B, squeeze piston; C, table 


piston; D, table; E, jolt 
draw-piston; J, easing; 


ight-draw molding ma- 


F, draw-rod guides; G, bridge coupling draw-rods; H, 


ler; M, ground level. 


chine. Besides performing the squeezing and pat- 
tern-drawing automatically, this machine possesses 
two features not included in the hand-operated 
type. These cre the jolting device, for ramming 
the sand, and the vibrator, which assists in draw- 
ing the pattern cleanly. the moin features are 
shown above: A, the pattern toble; B, lever for 
operating the jolt; C, squeeze-head arm; D, lever 
for operating squeeze; E, presser-plate; F, pins for 
lifting box. 


table, D, whieh 
rests on the a 


its normal position, 


\d-down movement of the table 
Al, E. continues throughout the jo 


The Jolt-Cylinder 


When air is admitted into the jolt- 
jer, the jolt-piston rises about 

1% in, in which 

an exhaust port which allows both pis- 

ton and table to fall, the table hitting 

the anvil, E, with a sharp blow. This 


jasition it uncovers 


fess at approximately three hundred 
strokes a minute. 

When the squeeze pressure is ap- 
plied to the main piston, B, the table 
and jolt-piston are lifted upward and 
the flask on the table pressed against 
the squecze-plate, the table-pressure on 
the small machine illustrated amount- 
ing to about three tons. 


‘The draw-rods that lift the mold 
from the pattern operate through two 
aides, F, which are attached to and 
coupled together through a bridge, G. 
This is in turn fixed to a solid piston, 
H, the whole being housed in the cas- 
ng, J. 

“The reservoir, K, is filled with ofl, 
and when the pattern draw-valve is 
moved, air pressure is applied to this 
reservoir, forcing the air down the 
channels situated immediately below 
and allowing it to enter the chamber, 
L. This causes the piston to rise, thus 
effecting the draw. 

‘The pneumatic turn-over machine is 
illustrated in Fig. 19. The method of 
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operation is similar to that described 
for the straight-draw machine in so far 
fas the jolting and squeezing of the 
mold are concerned. After the squeeze 
pressure has been applied, the lever, 
A, is moved, which causes the machine 
to rotate through 180 deg. about the 
shaft which is coupled to the column 
at Be 

‘The machine is then in the position 
illustrated in Fig. 20. The lever, B, is 
depressed, causing the table and the 
pattern, C, to rise and leave the mold, 
D, on the squeeze-plate, E. The mold 
fs then taken off the machine. 

The lever, A, is then moved back to 


the neutral position, causing the ma- 


far as the jolt and squeeze are con- 
cerned is identical with that of the 
straight-draw illustrated in Figs, 17 
and 18, 


Turn-Over Mechanism 


‘The turn-over mechanism consists of 
a shaft running through the main hous 
ing, C (Fig. 19). ‘This shaft is coupled 
to the column at B. A sprocket-whe 
is keyed to the shaft under the cover, 
D, over which passes a chain connected 
to two pistons situated in the lower 
part of the housing. ‘The turn-over 
valve merely allows the air to pass 
from one cylinder into the other, thus 
rotating the sprocket and causing the 
machine to revolve, 


Hoppers and Conveyors 


Molding machines, and particularly 
those of the power-operated type, turn 
out molds at « considerable speed, and 
it is frequently the practice in large 
foundries to employ hoppers to keep 
the machines supplied with sand. These 
hoppers are placed over the table and 
filled hy means of conveyors at a speed 
proportionate to the speed of the ma- 
chine, In such foundries other convey- 
ors are usually used to carry away the 
finished molds from the machine to be 
cast. It need scarcely be added that 
such eases continuous pouring is al- 
ways employed. 
Machines for Multiple Molds 
‘The use of molding machines in 
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Fig. 19. Pneumotic turn-over molding machine, showing pattern fixed on table. 


‘The method of operation is similar to the st 
‘over before the pattern is drawn. A, lever oper 


draw, but the machine is turned 
turn-over; B, shaft on which 


machine rotates; C, main housing; D, housing cover; E, squeeze-plate, 


small foundries frequently causes dif- 
h lack of sufficient floor 
space, for even if the molding machines 
theinselves do not occupy a great deal 

le space is meces- 
hed molds and the 


the speed with which the machines 
turn out the molds, i sometimes solved 
by multiple molding. Machines are 
used which are capable of making two 
half molds in a si 
flasks are stacked one on top of the 
other, a complete mold being form 
at each joint; and the whole stack 
poured through a single runner, gates 
being provided for each mold. All the 
runners are made wider at the top 
than the bottom, so that when pouring 


begins the metal will fill the bottom 
box first, the boxes above being filled 
in turn as the metal rises. Reference 
to Fig. 21 will make this point clear, 

Machines used for multiple molds 
sometimes consist of a pattern plate, 
with one half of the pattern on it, and 
a squeeze head which carries the other 
half of the pattern, The half-flask is 
placed on the pattern plate, a sand- 
placed on it, and filled with 
presser head is then brought 
over the half-flask and the mold 
squeezed in the usual manner. A half- 
mold is thus made on both sides of 
the balf-fiask at one operation, Only 
comparatively sinall castings are made 
this way, for it is doubtful whether 
the quantity of sand required to fill a 
large lialf-ilask could be satisfactorily 


TH 
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over ma 
the pattern without it becoming separated from the parent mold. 


rammed to stand any 
metal, 


Machine-Molded Gears 


sal weight of 


Machines are largely 
molding all kinds of spur, 
miter, and helical gears, cot 
patterns for which would cost a co 
siderable sum, The patterns in use on 
such machines consist only of a single 
tooth-space or short segment of the pe~ 
riphery known as the tooth-biock (see 
Fig. 22). ‘This block is attached to a 
bracket on the machine as shown in 
Vig. 28. By repeating the mold of the 
tooth-block the required number of 
times molds may be made for gears 
of any diameter. Core-boxes are em- 
ployed for molding the arms. 


Details of the Machine 


‘The mold is made in a cizcular mold~ 
ing-box which is earried on the revaly- 


20. Pneumatic machine in tuened-over pot 
patiern has been drawn. A, turn-ovar lever; B, dro 
jate. The mold shown affords @ good illustration of the use of th 
for it would be difficult to draw the projection, or cod, upwar 
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RUNNER 
care 


7 batt 


‘TOGETHER 


Fig. 21. Special machines are sometimes 
employed which mold two halves of a 
mold, half on each side of a half box. 
The boxes ore then stacked on each 
other, @ complete mold being formed 
cet each joint, and tho stack is poured 
through @ single runner. The diagram 
illustrates the principle of thi 


0, showing the mold after the 
lever; C, pattern; D, mold; E, 


from 


ng table of the as shown at 
A, Fig. 23. The table is revolved by 
means of the handle, B, which, througit 
a bevel gear, C, turns one of the two 


der the 
ft 


parallel horizontal shafts 
table. At the other end of th 
gear, E, on the other sh 
‘The latter carries the worm, 
center, which actuates the 
gear, G, attached to the under 
of the table 

By this means the tab 
turned through any required fra 
of the circumference of a circle wit 
great accuracy, thereby repeating the 
mold of the tooth-block. It stands to 
reason that for each tooth the table geors. They consist of a short segment 
‘aust turn through an angle of 360, of the periphery of the gear to be 

=z molded, 

where x= the number of teeth in the 
wheel. The method of regulation is by ting lathe and explained in Chapter 4. 
means of change-gears, and is similar ‘The tooth-block, H, is attached to 
to the method adopted in a thread-cut- the lower end of the earrier, I, which 


Fig, 22. Tooth-blocks used for molding 
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om, 
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c 


i 
° 


Fig. 23. Moin features of a gear-molding machine. A, revolving toble; B, hondle 


for revolving table; C, bevel gear: D and E, change-gears; F, worm; G, 


ling- 


gear; H, tooth-block; |, carrier; J, guides; K, weight; L, turning-handle. 


slides in the guides, J, and is counter- 
balanced by the weight, K. By turning 
the handle, L, the carrier may be 
racked up and down to any desired 
height. 

‘The gear is molded by placing the 
box on the machine-table and prepar- 
ing a bed with a striking-board which 
fits on to a central spindle in the table. 
‘This is shown in Fig. 24, A being equal 

n depth to the depth of the face of th 
gear. The bottom edge, B, strikes the 
bed, and the top edge, C, the joint of 
the mold. The spindle and striking 
board are then removed, and the tooth- 
block, having been serewed to the car 
rier, is set to the correct radius and 
lowered until its face bears on the 
sand-bed. 

Facing-sand is next rammed be- 
tween the teeth of the block, and if the 
wall of the bed is sloping, as would be 
the casc- if it were made with the 
striking-board in Fig. 24, the slope is 


also filled up, The ramming should be 
done with a small wooden pegging 
rammer to avoid damaging the pattern, 
A flat rammer is used for the top, and 
the 
trowel. The teeth are vented ai 
pattern is lifted clear of the mo 
Gentle rapping during lifting will help 
the pattern to come away cleanly. The 
table is ‘then revolved through one 
space, lowered into position, and the 
operation repeated until-the circle is 
complete. 

‘As the tooth-block molds a ring of 
teeth only, the interiors of the gears 
have to be formed with cores. These 
are made in core-boxes and put into 
the mold before it is closed. 


nt seraped and slecked with a 
the 


Making the Cope 


Copes for flat gears may be rammed 
up on a flat surface, but copes for 
bevel gears or gears thet are not flat 
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Fig. 24. Striking-board used to prepare 
the bed for molding gears. A, depth of 
face of gear; B, bottom edge of board 
thot strikes the bed; C, top edge of 


board that strikes the mold-oint, 


ae 
i a ; 
Fig. 25. Striking-board used for striking 
@ cope direct. 


a 


AA 


Fig. 26. When a cope is rammed up in 

a reverse mold a sand-bed is made and 

struck to the required shape by means 

of a suitable striking-board such as that 
shown above. 


may be made by means of a striking- 
board or rammed up in a reverse mold. 
Copes made by the latter method are 
generally more satisfactory, as they 
‘can be rammed up harder than by a 
striking board. 

When the copes are struck direct, a 
striking-board is used which produces 
a surface similar to the top of the 
mold the cope has to fit. This board 
rust be so adjusted that its upper sur- 
face is in the plane of the joint be- 
tween the two parts of the mold. Fig. 
25 shows a striking-board for striking 
1 cope direct. 

For ramming a cope up ina reverse 
mold a hard sand-bed is first made and 
the surface struck up to shape with a 
reverse board, as shown in Fig. 26. 
‘The cope is now put on, parting-pow- 
der added, and rammed up as if on 2 
pattern, 
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Machines for molding gears may be 
cither bench types, as shown in Fig. 
23, or floor machines. The latter are 
used for molding gears up to 25 ft 


Mending-Up of Molds 


Few sand-molds, with the possible 
exception of those made on molding- 
machines from plates or from very 
good patterns, are perfect when the 
pattern has been withdrawn. Faults of 
various kinds are liable to arise, the 
most common being caused through 


Fig. 27. Cupola, or furnace for melt 
It con 


The shell is 
the blast 
which, in turn, connects with the mai 
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rough patterns, patterns made without 
sufficient taper, or through bad work- 
‘manship; and the result is that when 
the pattern is withdrawn from the 
mold, parts of the mold become frac 
tured or broken off. Bad ramming is a 
frequent cause of bad molds, or rap- 
ping too vigorously while withdraw- 
ing the pattern may break down weak 
parts of the mold or weaken them to 
such an extent that they wash off 
when the metal is poured. Jerking of 
the pattern while drawing it may also 
cause portions of the mold to be broken 
oF to become loosened. 


Cutting Out Soft Spots 

All parts broken or loosened through 
these or any other causes must be made 
‘good, and in addition any parts of the 
mold that are found on examination to 
be either too hard or too soft must be 
cut out and remade, If the mold is 
seriously damaged it fs often qui 
in the long run to remake it completely. 

If the damage is small it is generally 
better to patch it by hand rather than 
with a trowel, for the latter tends to 
sleek the mold and close the pores, 
thereby impairing the venting. When 
applying new sand to the mold, as lit- 
tle water as possible must be used in 
assisting the sand to adbere to the 
parent mold, as this may chill the 
metal in that part of the mold and 
cause hard spots on the ca 


Uso of Sprigs 


wave suf 


Im eases where the edges 
fered badly it is often a good plan to 
replace the pattern in the mold and 
make the repairs with the pattern in 
place. When this is done the sand 
should be well troweled to make it 
‘cohere, In this instance the use of the 
trowel is not injurious to the mold, as 
the metal does not come into contact 
with the sleeked surfaces. 

Sprigs or small pins may be used to 


sof a shell A standing on a base- strengthen weak parts of the mold. 
plate B supported by a brick platform C. 
Tined with firebrick D. The fire is lighted through the opening E and 
led into the cupola through the tuyeres F and from the supply pipe G, 
supply pipe H. The furnace is fed through 


the charging door J from the charging platform K. When the charging door is 
closed the swiveling heads of the tuyeres ore swung into position and the blost 


turned on, the tap-hole being left open to allow the clay lis 


ing 10 dry. The metal, 


which begins to run after about 15 minutes of full blast, is observed through the 
mica sight-holes L. 
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‘These are small pins which are pushed 
into the sand below the surface and 
the holes filled in and made good. In 
some molds specially bent irons are 
used as strengtheners. 


Permanent Molds 


For certain types of work, partica- 
Jarly in the manufactare of bedsteads, 
sand-molds are replaced by permanent 
cones made of metal, usually iron. The 
cost of such molds is obviously heavy, 
Dut where articles have to be produced 
in very Jarge quantities, the time saved 
in making « fresh mold for each 
casting fully justifies the cost, 

Non-chilling brands of iron are 
usually used in making castinigs in 
permanent molds, and the molds 
into which it is poured may be 
either cold or hot. It will generally 
be found that the best results are 
obtained if the molds are kept at 
a temperature of about 800 deg. 
‘The metal must be very hot when 
cast, and the castings must be 
turned out of the molds at approxi- 
mately an orange-red color. 

Soft iron cores are used in con- 
junction with permanent molds, 
"These must be removed before the 
casting begins to contract, other- 
wise they will be gripped fast and 
it will be impossible to remove 
them. 


Melting Iron 


Iron for foundry purposes is 
melted in a furnace known as a 
cupola. ‘This is a blast furnac 
and a simple type is illustrated 
ig. 27. It consists of a boiler- 
plate shell, A, which rests on a 
base-plate, B, supported on a brick 
platform, C. ‘The shell is lined 
‘with firebricks, D, and the iron 
base is covered with fireclay sloped 
slightly in the direction of the 
tap-hole in front of which a chan- 
nel is fixed to carry the metal to 
the ladle. The cupola is generally 
built on the outside of the foundry 
wall, the channel from the tap-hole 
being carried through the wall into 
the molding shop. 
On the side of the cupola shell op- 
posite to the tap-hole is an opening 
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covered by a plate, E, through which 
the fire is lighted and the furnace 
cleaned out when necessary. The blast 
is led into the cupola by means of the 
tuyeres, F, each of which has a swivel 
ing head resting on the supply pipes, 
G, which take the air from the mai 
supply pipe, H. 

‘The materials are fed to the furnace 
through the charging hole, J, placed 
at a suitable height above the charging 
platform. K. 


a charge of coke added. When this is 
well alight filling begins. A charge of 
iron of suitable weight is put in, to- 
gether with a suitable flux. Another 
layer of coke is added and followed 
by a further charge of metal. ‘The pro- 
portion of coke may vary between 


ight and twenty pounds of coke per 
hundred pounds of iron, according to 
the requirements of the cupola. Alte 
nate charges of coke and iron are then 
added to fill the cupola. 


Lining the Tap-Hole 


‘This is done two or three how 
fore the blast is put on. During this pe- 
riod the various openings in the cupola 
are left open to assist combustion and 
allow it to become warmed throughout. 
Before the blast is turned on for melt- 
ng down the metal, the tap-hole is 
lined with clay, and the plate, E, Fig. 
27, packed round the edges with sand. 
‘The charging door, J, is then closed 
and the swiveling heads of the tuyeres 
syung into position. ‘The blast is then 
turned on, but the tap-hole is left open 
at this stage to allow the clay lining 
to dry before the clay stopper, or bot, 

in. The stopping is done by 
sticking the bot on to the end of a bot- 
stick, and the latter held with the plug 
pointing downward toward the hole, 
in which position it should be driven 
home. 

Full blast may now be turned on, 
‘and in about a quarter of an hour the 
metal begins to run down. This ean be 
observed through the mica sight-holes, 
L, in the tuyeres. 

‘When sufficient metal has collected, 
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the bot is knocked out of the tap-hole 
with the sharp point of the bot-stick 
and the metal run down the channel 
into a ladle. As the metal in the cu- 
pola sinks, additional charges of metal, 
coke and flux are added as required, 

Metal from the cupolas is collected 
in ladles and poured from these ladles 
into the mold. Ladles of various types 
are illustrated in Fig. 28, A is a hand 
ladle holding about half a hundred- 
weight, used for very light casts; B 
a two-man ladle for heavier work; C 
is a rane ladle for casting up to a tor 
of metal; and D a heavy crane ladle 
capable of holding from one to twelve 
tons. The ladle shown at C is tipped 

rect by means of the handle, while 
that at D is a geared type and is 
tipped by turning the wheel. 


Ladles are lined with fireclay, and 
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must be thoroughly heated before the 
‘metal is run into them. This is done in 
the case of small ladles by heating 
them over a coal or coke fire, but with 
the larger types a fire is lighted within 
them. When they have been filled the 
metal is protected with coal-dust or 
charcoal and covered with a plate. 


All material used for covering the 
metal while collecting, or foreign mat- 
ter thrown up by the metal, must-be 
skimmed off before pouring begins, 
and in addition it is customary to hold 
rectangular bar of iron across the 
mouth of the ladle during the actual 
pouring to keep back any dirt or other 
matter which remains floating on the 
surface of the metal and which, if it 
were allowed to enter the mold, would 
prove detrimental to the quality of the 
finished casting. 


Tomporature of the 
‘Metal 

‘The temperature of the 
metal while being poured is 
of the greatest importance, 
as it influences the shrinkage 
of the casting during solidifi 
cation. ‘The lowest tempera- 
ture at which the mold can 
be completely and proper! 
filled is the best temperature 
at which to pour. ‘This will, 
of course, vary with different 
types of mold, being influ- 
enced by the distance the 
‘metal has to run, the thick- 
ness of the mold, and other 
factors. 

Pouring the Motal 

Pouring must be done 
steadily, and a constant 
stream of metal must be 
maintained until the opera- 
tion is complete. Any iron 
centering the mold in driblets 
is Tinble to become chilled 
and cause marks on the cast- 
ings. In view of this, the 
runner-cup oF pouring basin 
is closed by a stopper and 
metal poured in until the 
basin is full. 


‘The stopper is then removed, and 
the fow of the metal from Indle to 
basin must be sufficiently rapid to keep 
the basin full until easting is complete. 


® 


Fig. 28. Types of ladles used in the foundry. A, 

hand ladle for light casts: B, two-man ladle for 

heavier work; C, crane ladle for casting up to © 

fon of metol; D, heavy crane ladle with geared 

tipping device, capable of holding from one to 
twelve tons of metal. 


A basin that is kept full in this way 
will also prevent foreign bodies from 
entering the mold, as these will float 
‘on the top of the metal. 

‘When pouring very heavy molds a 
sand channel is sometimes made from 
the cupola to the mold and the metal 
poured without the use of ladles, 
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Feeding of Molds 


Feed-gates are frequently provided 
in molds to compensate for the con 
traction of the metal as it cools and to 
supply fresh metal to make up the 
deficiency, thus stopping shrinkage of 
the casting. They are therefore cut in 
those parts of the mold where the mass 
of metal is greatest. and the total con- 
traction is large. If metal is not sup- 
plied in this way the castings may 
turn out to be spongy, or drawn and 
twisted, because of stresses set up dur- 
ing cooling. 

Feed-gates are vertical passages cut 
through the cope to the mold. Li 
runners, they are provided with a cup 
or basin-shaped cavity at the top. 
Feeding is done by means of an iron 
rod 4 in which 
is first heated by dipping it in the hot 
metal in the Indle. As soon as the mold 
is full, the rod is put into the molten 
metal in the head of the feed-gate and 
moved up and down in a regular man- 
1, care being taken to avoid t 
1g the sides of the gate or pu: 
it in 40 far as to touch the mold. 1 
pumping movement of the feeder-rod 
keeps a passage open in the center of 
the metal and allows metal in the 
feeder-basin to pass down into the 
mold, Feeding is continued until the 
iron clings to the rod, which should 
then be removed with as little disturb- 
ance to the metal as possible. 

In eases where the runner runs di- 
reet into the mold the latter may be 
fed through the runner, although this 
should only be done in cases where 
very clean metal is used. Fig. 29 shows 
1a mold being fed as described. 

‘When castings are cool enough to 
be removed from the sand the boxes 
are knocked and the castings allowed 
to cool down uniformly. The cooling 
process should not be hurried, and on 
no account should artificial cooling be 
ted to. 


Fettling 

‘Phe castings are now ready to be 
cleaned up and finished. When they 
are removed from the mold they have 
several unwanted projections in the 
shape of runners, risers, feed-gates, 
ete, These are removed, in the case of 
iron, by nicking them with a chisel and 
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snapping them off. Non-ferrous ran- 
ners are sawed off, and steel ones re- 
moved by means of the oxy-acetylene 
cutting process. The core-holes should 
then be elesned out and any Gus re- 
moved with a cold chisel. 

Cores are cleaned out by means of 
drifts oF otherwise. The use of a wire 


brush on the exterior faces of a cast- 
ing will remove any sands adhering to 
it, while sand-blasting is also employed 
for this purpose. Castings that are not 
too delicate may be cleaned by tum- 
bling in a rattler, a 


even fragile 
filled, may be 


sting 
Fig. 29. Feeding a mold. The pumping 
ction of the feeder-rod keeps a pas- 
sage open in the center of the metal 
and allows the metal in the feeder-basin 
to poss down into the mold. Feeding 
compensates for the contraction of the 
metal as it cools. 


Mixing Iron 


Cast iron is readily recognizable by 
its brittleness and its inability to bend 
without breaking. When being ma- 
chined, the chips are small, brittle 
crumbs, and parts of the casting may 
bbe so hard that th t be touched 
with a machine tool or a file. There 
are, however, various grades of cast 
iron, and these are produced by mix- 
ing different types of iron in the cu- 
pola or other melting furnace so that 
the best type for the job can be ob- 
tained. 

‘A good proportion of foundry scrap 
is generally employed in such mix- 
tures, ranging from light shop scrap, 
such as runners, risers, ete., from small 
castings, to heavy shop scrap, which 
consists of heavy defective castings, 
heavy runners, and the like. This serap 
may be mixed with a suitable quantity 
of new iron, or pig iron, different 


THE SURVIVOR Vol. 5 
grades of which can be bought. 


Alloying 


In addition, iron is frequently al- 
loyed with nickel, chromium, and other 
metals to give it special heat-resisting, 
durable, or other properties. The ques- 
tion of the composition and alloying 
of cast iron is dealt with fully in Chap- 
ter 2, to which the reader should refer 
for further information on this sub- 
Jeet. 

It should be noted that any scrap 
to be used for re-melting should be 
sorted over before being used, The use 
of dirty scrap, or scrap which has a 
large quantity of sand adhering to it, 
‘can only prove detrimental to the qual- 
ity of the metal, In addition, special 
care should be taken while sorting to 
sce that any unsuitable metal is re- 
moved. 


Malleable Castings 


Although castings are normally 
rather hard and brittle when removed 
from the sand, it is possible to pro- 
duce castings that are less brittle and 
very tough. These qualities are pro- 
duced largely by prolonged annealing 
(see Heat-Treatment of Metal), but 
annealing ean only be really satisfac- 
tory if suitable iron is used in the first 
place, 

Malleable castings are made in 
green-sand molds, and although the 
method of making the mold is the same 
as for any other type of casting, there 
are one or two points which, if borne 
in mind by the molder, will help to 
insure the success of the: finished ar- 
ticle, 

‘A good fine facing sand should be 
used to produce a good skin or face 
on the casting; a mixture of cement 
and plumbago makes a good facing. It 
is also well to remember that the iron 
used for malleable castings tends to 
shrink to a greater extent than the or- 
dinary iron, and larger gates and 
risers should therefore be provided. 
Shrink heads or feeders should be 
larger for the same reason, and they 
should be made wider at the bottom 
than at the top. This is done because 
metal for malleable castings is not very 
fluid and is liable to set rather quickly, 
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especially in the narrow neck of the 
runner, riser or feed-gate, and will 
thus impede the passage of feed metal 
to the casting. 


Heat of Ladies 


Ladles for malleable iron should be 
hotter than those used for ordinary 
grey iron, and they are frequently 
heated by filling them with metal from 
the cupola, allowing them to stand un- 
til they have become thoroughly heated 
through, and then pouring the metal back 
into the cupola. Some furnaces are pro- 
vided with an aperture near the tap-hole 
for this purpose. 
Chilled Castings 


In case where certain faces of a casting 
‘are required to stand up to considerable 
wear while the body of the casting re- 
‘mains soft, chills are put into the mold as 
shown in Fig. 30. The molten metal com- 
ing into contact with the chill" becomes 
very rapidly cooled; this prevents the 
formation of free carbon near the chilled 
surface and results in a very hard and 
durable surface. 

Chills are made of iron, a close, 
strong grey iron, with « high melting 
point being the most suitable. They 
are usually dressed or blackened be~ 
fore use with a thin wash of blacklead 
or other substance that will not inter~ 
fere with the cooling effect of the chill. 
Sometimes they are not dressed, but 
allowed to form a thin coating of rust, 
and smeared over with a little oil be- 
fore being put into the mold as ex- 
plained later, 

‘The depth of the chilling effect may 
be regulated by the thickness of the 
chills, Skin chilling can be effected by 
means of chilling plates from half to 
cone inch 

Chills sometimes crack through un- 
equal heating, and if this is to be 
avoided, the molds should be filled as 
quickly as possible so that the whole 
surface of the chill may be similarly 
affected. Larger gates than for ordi- 
nary molds are therefore necessary. 

‘The face of the chill that comes into 
contact with the casting should be 
carefully prepared in the first instance 
and thereafter kept in good condition. 
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Fig. 20. In order to produce a durable and hard- 

‘wearing surface on certain faces of a casting, iron 

chills are inserted into the mold, as shown above. 

The diogram illustrates a mold for a truck wheel 
with chills for the tread and axle. 


Frequently these faces are machined 
for accuracy and also to remove the 
outer skin of the-iron. The removal of 
this skin is generally desirable because 
being cast iron, it is often of a slightly 
different composition from the interior, 
and if not removed might cause cracks 


or other blemishes to form on the sur- 
face. When chills are being machined, 
the greatest care should be exercised 
to avoid coarse tool marks. 

On very smooth surfaces it is difi- 
cult to get the blacking to adhere 
properly, and in addition, the molten 
metal coming into contact with them 
will not lie quietly. Tn order to over- 
come these the smoothness 

ay be removed by carefully rusting 
the surface, but no more than a very 
thin layer should be allowed to form. 
For this purpose chills are often ex- 
posed to the weather, oF the 
treated 
sal-ammoniac, Sometimes urine is used 
to produce the film of rust. The chill 
should be rusted uniformly over the 
surface, which is then rubbed over by 
hand. 

Repairing Damage to Chills 


It will be obvious to the reader that 
have to withstand very severe 
conditions. They must, therefore, be 
frequently inspected and kept in good 
order. Rough patches are liable to ap- 
pear on the surface, and these must 
be rubbed down. A little blacking may 
be used as a filler where the damage 
is slight. Chills that have been in use 
for a long time: lose their chilling 
properties and are liable to produce 
defects in the casting. This is due to 
the annealing effect of the hot metal 
coming into contact with them. 

In order to reduce the danger of 


fracture, chills should be heated in a 
stove before being put into dry-sand 
molds, and the metal should be poured 
before they have had time to cool. 
Brass, aluminum, and other non- 
ferrous metals are cast in sand molds 
in much the same way as iron, The 
making of the mold is in most cases 
the sane as for iron, although, in the 
the flasks are usually poured 
vertically instead of horizontally. It 
is usual, when making molds for brass 
castings, to provide several in-gates 
from a central runner, while the run 
net itself should be somewhat wider 
than that used for i 
} aluminum the most important 
point is the pouring temperature of 
the metal. This metal readily ov 
heats, but if satisfactory castings are 
to be obtained, the temperature should 
not be allowed to rise very much above 
the melting point. Before pouring, the 


dross and dirt should be carefully 
skimmed off, and the metal given a 
vigorous stir, It should then be poured 
quickly into the mold in a steady 
stream, 

Green-sand molds are generally 
used, and the cores are often made 
from sawdust with resin as a binding 
agent, With this metal hard cores tend 
to produce cracked castings, owing to 
the fact that they do not contract to 
the same extent as the metal itself, It 
is desirable to remove them from the 
sand as soon after pouring as possible. 
Owing to the lightness of the m 
heavy runners and risers are essen! 


THE SURVIVOR Vol. 5 


GLOSSARY OF 
TERMS USED IN 
THE FOUNDRY 


Apuesiveness. The ability of particles 
of sand to cling to some other ma- 
terial. 

Bacxtye Saxp, Sand used to fill flasks 
‘after facing-sand has been used 
to cover the pattern 

Brovep-1s Moxy, Mold the bottom 
half of which is made in the sand 
in the floor of the foundry. It 
may be covered with a cope, or 
cast open, according to the type 
of work. 

Brown Castivas. Castings in which 
bubbles, or blowholes, have been 
‘caused through gases, steam, ete., 
‘generated sehen the mold is east, 
finding their way into the molten 
‘metal, 

Bor. Clay wedge used in a cupola to 
stop the hole through which the 
metal is run 

Cov, A sand projection left behind 
in the mold by some patterns. 
Strictly speaking, it is a core, but 
instead of being inserted sepa 
rately into the mold, it forms part 
of the mold itself 

Conrsvennss. The ability of pa 
of sand to cling togethe 

Core, ‘The top half of mold 


Cone, Sand facsimile of the 
or hollow, portions of a casting. 
Con Box. Box in which cores are 


rammed up and shaped. 

Duaa, The bottom half of « molding- 
box or flask. It-is rammed up be 
fore the cope. 

Factse. Materials used in the foundry 
for painting the surface of a fin~ 
ished mold in order to produce a 
simooth skin on the casting 

Facrse-Sann. Sand used to form the 
faces of « mold. 

Fause Oppsipr, Permanent oddside 
made of plaster or other material 
See Oddside. 

Ferpin, Process of assisting metal to 
min into a mold to make up for 
any contraction of the metal as 


it cools. 

Ferruins. Cleaning up, trimming and 
finishing of castings after thi 
have been taken out of the sand. 

Fras, A complete molding-box, con 
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sisting of two or more parts. The 
term is often loosely applied to 
half box. 

Frow-orr Gaze. Channel cut from the 
mold to the riser. 

Gare. Channel by which metal may 
enter or leave a mold. See In- 
Gate; Flow-off Gate. 

Gress Saxp-woxn. Mold made and 
east in damp sand. The opposite 
of a dry sand-mold, which is dried 
in an oven before it is poured. 

Ix-oare. Channel cut from the bottom 
of the runner into the mold. It is 
used in cases where the runner 
docs not enter the mold direct. 

Laptz, Receptacle into which molten 
metal is run from the cupola and 
from which metal is poured into 
a mold. 

Loose Pisces. Undercut portions of a 
pattern which are made separate 
from and fixed on to the pattern 
by pins oF other means, in order 
that they may be left behind in 
the sand when the pattern is 
drawn and removed separately 
from the mold. 


Moun. Impression of the article to be 
cast. It is usually made in sand, 
but may be of metal. 

x Mowvs. Molds whi 
stacked on top of 
cast through a. single 
ch half box contains a half 
mold on cach face. 

x. Support used for supporting 
fa pattern while the drag is being 
rammed up. 

Parrenn. Facsimile of the article to 
be produced. It may be of wood, 
metal or other material, and is 
made larger than the casting to 
allow for contra: 


Mun 


Oop 


Pres, Wooden projection put on to a 
pattern to provide supports for 
the cores in a mold. 


Rarpixo. Tapping of the pattern with 
‘a mallet in order to loosen it as 
it is drawn from the mold. 

Riser. Channel from a mold used to 
carry foreign matter out of the 
mold or to assist in feeding the 
easting as it cools. 

Ruxxen. The channel down which the 
metal is poured into © mold. 
Surex. Term meaning to make smooth, 

It is applied to the troweling of 
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a sand surface. 

‘Swar-riasx. Molding-box, hinged on 
fone side so that it may be opened 
to allow the finished mold to be 
removed. 

Srnics. Small pegs of wood or metal 
used to strengthen weak portions 
of a mold or to assist in the mend- 
ing up of a damaged mold. 

Srniexie. Piece of wood by means of 
which surplus sand is removed 
from a molding-box or other sur- 
face, Strickles may also be used to 
shape sand surfaces in the mold. 

Vern. Channel made in the sand in the 
vicinity of a mold to allow steam, 
gases, ete, generated when sand 
and molten metal come into con- 
tact with one another, to escape, 

Wasren, Faulty casting, 


POPULAR MECHANICS 


Hinged Blocks Hold Sandpaper 


Here's a handy 
sanding block you 
cn mike ina Few 
minutes. Hinge 
two blocke with 

drive 


Teather 
brads through the 
upper block 60 
that the points 
prolect Wo in. to 
hold the sand- 
paper securely. 


Rubber Band Holds Pail Handle 


Often it’s handy 
to hold the han 
aly on tal of 
potnt pall upright 
Rv rubber band 
snapped around 
tie hanalte will do 
the trek nicely It 
holds the bail up- 
Hight “whore, es 
easily grasped and 
tthe same ume It 
serves aa a brush 
rest or wiper, 


“Teardrop” Drawer Pulls 


Casting sinkers 
of the type that 

teardrop: 
aped can be 


tive and durable 
drawer pulls for a 
shop cabinet, Just 
open a small 
serew eye, attach 
the sinker and 
then turn the 
serew eye into the 
drawer front, 
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MOULDER’S AND FOUNDER'S 


POCKET GUIDE. 
CHAPTER 
MOULDIN 


‘Tux moulding of metals and other materials into 
the various forms, required for the accomplishment of 
certain purposes—whether of an economical or or- 
namental character—is an object of high interest. 
Moulding is the noblest of the arts; it sorves with 
‘unvaried interest the fine as well as the useful arts. 
‘Nhe heavy eastings for the construction of machinery, 
to the weight of thirty tons and more ; the statues of 


the ancients, and of modern heroes, are ornaments of 
human genius, The minute, well Gnished castings 
n and bronze are evidences of human skill and 


of 
ingenuity. 
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Meulding may be considered in two distinct 
branches; the one is the moulding proper, the other 
the forming of the pattern. Moulding proper is al- 
ost the same in principle and in practice for each of 
the various kinds of metals or alloys. Slight variae 
‘ions in the materials for moulding, and in treatment, 
are the only differences in moulds which are designed 
to be used for iron, brass, bronze, tin, o lead, and 
other metals. ‘The principal materials used in mould- 


ing, are, sand of various kinds, loam, plaster of paris, 
ing, and metal. 
the most common, and certainly the most 


perfect and convenient material, It is superior to 
all other materials for moulding. Sand is more or 
less porous, and very refractory, so that the hot 
metals do not melt nor bake it; two qualities of 
great importance in the successful operations of the 
business. The various kinds of good moulding sand, 
iployed in foundries for casting iron or brass, havo 
been found to bo of an almost uniform chemical com- 
position, varying in grain or the aggregate form 
only, Ttcontains between 98 and 96 parts of silex or 
grains of sand, and from 8 to G parte of clay, and a 
little oxide of iron, in exch 100 parts. Moulding sand 
‘which contains lime, magnesia, and other oxides of 
metal,,is not applicable, particularly for the casting 
ron or bronze. Such sand is generally too weak 


or too clove; i will not etand, or retain is form, 


cr it will cause the metal to boil by'its closenann 
In practice the different classes of castings require 
different kinds of sand for the purpose of moulding. 
For one kind of castings the sand is to be porous, 
‘open, and is still to be adhesive; for another 
class it is to be very adhesive and fine, almost free 
of grit, to make itself conform to the minutest parts 
‘of the pattern imbedded in it. At the proper places 
in the description of the process of moulding, wo 
shall allude to the various kinds of sand best quali- 
fied for specific purposes. 

‘The best moulding sand is generally found along 
the banks of largo rivers; that procured from the 
shores of mountain streams, is in most cases too coarse 
or too poor and weak. Good sand, however, has 
beon found on the very top of high hills. The best 
is generally found in the vicinity of the primary 
rocks, ot along those river banks which receive their 
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supply from the primitive mountains. ‘The alluvium 
of the transition or metamorphous rocks, as gray- 
wacke, slate, and feldspar, forms a very superior 
‘moulding sand, if it does not contain too much iron. 
In the coal districts there is generally little or no 
dificulty in finding good sand, for most of the 

1, which, 

hhowover, frequently contains too much iron, and 


flats are composed of that usefull mater 


is liable to melt from the heat of heavy castings, 
an evil which can be modified by 
with coke-dust, or anthracite powder. 
3, and along the sea-coast, some spot is always 
in these 


ing the sand 
In tertiary 


found where fine and strong sand may be du; 
localities tho best kind is frequently deposited. ‘The 
greatest difficulty in obtaining sand of a good qua- 
lity, is mostly encountered in limestone and voleanie 
regions, also where porphyry, mica slate, and mica 
eeous rocks predominate. Sand which contains 
too much iron or lime, or still worse, mica, will 
not adhere, and is Tiable to absorb and retain too 


much moisture, and cause rough and unsound castings. 
in ita green state a yellowish 


Good moulding sand 
earthy colour, balls easily on being squeezed in the 
hand, and, if sulliciontly fine, assumes the finest im- 
pressions of the skin without adhering to it. White 
or gray sand is generally either too strong or too weak. 
Sand for undried moulds—green sand moulds— 


is generally moro open or porous; it should not con- 
tain as much clay as that used for dried moulds, or it 
euanot assume or retain the finest impressions of 
the pattorn, Sand for dry moulding is frequently of 
tho finest kind, and very strong; for heavy eastings 
coarse but adhesive sand is mostly selected. 
Core-sand.—The material most difficult to obtain is 


good core-sand. Core-sand should be coarse, very 
porous, but still very adhesive. Rock-sand—the 
debris of abraded rock—free-sand from river banks or 
from the sea-sbore, pounded blast-furnace cinder, and 
other kinds of coarse sand, are frequently mixed with 
+ the use of the latter, 

‘The best core-sand is 


fine strong sand, or with cla 


however, isto be very limited. 
frequently found on hillsides, or the very top of 
hills, in places where feldspathic or primitive rock 
has recently been decomposed, where the rock con- 
tains sulficiont clay to make it adhere, and where 
the coarse angular grains have not supported rege- 
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tation, and it is consequently’ free of all vege- 
table or animal matter. Where sand of abraded 
rock cannot be obtained, free-sand, or, which is pre- 
ferable, pounded blast-furnace cinder may be used, 
tempered with clay, barm, pease-meal, or horse- 
dung, In the use of the latter vegetable and ani- 
mal substances, caution is to be exercised to prevent 
the boiling of the easting, because of the quantity of 
‘g28 liberated from such matter. For cores, fresh 
sand must be used in each east; old sand, burned 
sand, or sand mixed with coal, cannot be employed 
for this purpose. 

Clay is frequently used for improving the adhe- 
siveness of sand. It is to be selected from the white 


alaminous kind, argillaccous earth, or fine clay. It 
is either dissolved in a large quanuty of water, and 
Kept in the foundry for occasional use, or is dried, 
pounded, ran through a fine sieve, and then mixed with 
the sand. ‘The best plan is, to mix sand and loam to- 
gether, and run this mixture moist through a mill; a 
mn grist-will, or a dust-mill, will answer for this 
parpose. One part of clay mixed yvith nine parts of 
free-sand, or any other pure sand, is considered sufl- 
ciently strong for core-sand ; still these proportions 
depend very much on the nature of the sand, and 
tho adhesiveness of tho clay, and also what kind of 
cores are to be made from it. The sand for largo 
and complicated cores, is to be stronger than that 
for small cores. 


Loam. —Cowmon loam, or lay of which common 
bricks are maile, is generally used for loam-moulding. 
‘Phe loam ought to be as free from iron, lime, mag- 
nesia, and other alkaline matter as possible, because 
-y make the loatn too hard and close, arid cause boil- 
of the metal. Such mixtures are also not suffi- 
nly refractory to resist the heat of a large mass 


of melted iron. If good loam eannot be obtained, a 


ixture of sand and elay, as deseribed above, is pre- 
ferable to any imperfect loam. Loam, or any 


coment for loam-moulding, is to be mixed with saw- 
dea nes ang be 6, oa svi; aj Halas 
matter, which makes the loam adhesive and porous. 

Coal-dust, black-lead, and anthracite dust, are 
simply means of blackeaiag the moald, by mixing it 
with the sand or loam. If hot metal is allowed to 
be in immediate contact with some kinds of fresh 
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sand, the sand will partially melt, or if the sand is 
coarse, the hot metal will penetrate into the spaces 
between the grains, and the easting in consequence 
will be rough. Blackening, or a coating of carbon, 
will prevent in a great measure the burning of the 
sand, and consequent roughnessof the casting. Black- 
lead is a very effective material for this purpose ; but 
if used in too largo a quantity it is apt to fill the 
necessary pores of the sand, and, as it is almost in- 
combustible, will prevent the eseape of gases from 
the hot metal, and consequently cause unsound east- 
ings. Next to plumbago in refractory quality is 
anthracite; and its dust, if not too fine, is an excel~ 
ont means of preventing the burning of the sand, 
If there is too much anthracite dust in the sand, it 
vill impair its strength; and if the dust is too fine, 


it will fill the pores of the sand. Dust of bituminous 
coal weakens the sand considerably, but it makes 
it very porous and open, thus facilitating the eseape 
of tho gas. Te causes, the enstings to be very 


smooth, but without fine impressions; it entirely de- 
troys the sharp angles. Bituminous stone-coal dust 
appears to have a remarkable influence upon fron. 
Cast in a mould composed of sand and bituminous 
coal, the iron appears to bo more gray and coarse- 
grained than when in any other mould. It is in 


consequence generally weaker; pig No. 2 improves 
by it. Coke-dust mixed with sand ia better than any 
of tho enumerated materials for making large east- 
fngs, and for casting stove-plates. It makes the 
sand open, without impairing its strength too much. 
Coko-dust is not well qualified for face-dust; it 
does not make sinooth eastings. "The most gene- 
rally useful coal-powder is charcoal dust—ground 
charcoal of hard wood, such as oak, beech, sugar 
maple, hickory, or dogwood, well burned. Char- 
coal powder can be mixed with sand to nearly one- 
tenth of its volume. It is an excellent face-dust 
for small castings. Very small delicate castings 
require a very strong fine sand, free of all coal 
and coal-dust ; these cannot be dusted with char- 
coal or any other dust, for such would impair the 
finer parts of the mould, Very small moulds are 
blackened by a rush candle, or the flame of a pine- 
knot. 

‘Soapstone powder is a very effieacious means 
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of preventing the burning of the sand. For thin 


castings, as stove-plates and hollow-ware, it is not 
Its 
use, howover, is not to be carried to an excess, because 


excelled in making smooth, sharp castings, 


it is as weak as coaldust, and finally spoils the sand 
of the foundry by making it too weak. Coal will 
burn out of the sand, but the magnesia of the soap- 
stone will not both cause porosity, as well as weak- 
ness of sand. 

Sand, clay, coal of every kind, and blackening aro 
so abundant in the United States, that we hardly 
need enumerate localities. Good moulding-sand is 
found everywhere along the eastern slope of the 
5, from the old rocks of Maine, through 
tamorphie strata of New Jersey to the Missis- 
sippi river, along the sea-coast in the tertiary de- 
posit, or in the coal and gold regions of Penn- 
sylvania, Maryland, Virginia, and the Carolinas. 
In the coal basins of the Allegheny, Monongahela, 
and Ohio rivers, there is no lack of good moulding- 
sand, and the same may be said of tho valleys of the 
Missouri and Mississippi. Clay is also found thero jn 
abundance, and of good quality. Anthracite ia in 
Pennsylvania, in Massachusetts, Ohio, and North 
Carolina, and where itis found, there is hard bitumin- 


ous coal, o splint coal, which serves the same pur- 


pose, Bituminous coal and charcoal are foundin every 
of the union. Plumbago is found in Pennsyl- 
vania, Virginia, North Carolina, and other places. 
Soapstone exists in Maryland, Pennsylvania, New 
Jersey, New York, and along the Atlantic coast. 
‘Where is an abundance of good materials spread all 
over the United States. 

Mitts for grinding blackening. —Coal-dust is pre- 
pared in mills of a particular construction, to pre- 
vent the flying about of the blackeoal. It is 
cotmonly ground in iron barrels which tura around 


their own axis, and in which a number of cast-iron 
Fite 


regi 
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balls roll over the coal and break it, as represented 
in figure J. Such an iron eylinder is generally 
from 2 to 3 fect in diameter, and from 1 to 5 feet 
Jong. It makes from 20 to 30 revolutions per 
minute, and ia moved by a strap and pulley, or cog- 
wheels, The number of balls, of which each one weighs 
from 25 to 50 pounds, is indifferent; the more there 
are at work the better. In the larger cities, as in 
Boston, New York, and Philadelphia, the manufactur- 
ing of blackening and dust is carried on by mon 
who make an exclusive business of it. Remote and 
country foundries prepare their own dust. 


TOOLS. 

‘The instruments and tools used by the moulder 
are various and expensive. For moulding in green 
ag well as in dry sand, boxes or flasks aro used; 
theso may be made of iron or of wood. Iron boxes 
aro in the course of time the cheapest. For mould- 
ing in loam, iron plates, core spindles, wrought-iron 
vars, hoops and wire, aro used. 


Boxes or flasks are the enclosures of the sand, 
pry 


which is filled around the pattern. A flask consists 
of tivo parts, as is represented in figure 2, where A 
is the upper box, and B the lower box. C shows 
the flask from above. ‘The traverses, which are 
generally wider in the upper box than in the lower, are 
best made of wood, even if the box is made of cast 
iron. Those traverses are moveable, and may be 
put into such positions as to suit the varied forms 
of the patterns. ‘The threo iron pins, D DD, are 
to be well pointed and tapered, and long enough 
to afford a safe descent of the one box upon the 
other. In ease there are high projections on the 
pattern, these pins ought to be nearly as long as the 
flask itself is high. On each side of the flask are 
two hooks, fitting to eyes, which serve to connect 
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the two parts of the flask as firmly as possible, to 
prevent a separation or the lifting of the upper box. 
‘These hooks are to be strong without being unneces- 
sarily heavy. The eyesin which these hooks fit, are 
firmly fastened into the wood and clinched inside, or 
are cast into the iron when the box is being cast. On 
each box are four snugs or handles; these are for 
lifting and carrying the boxes or flasks. On large 
Doxes, and also on very small boxes, there are but 
two handles, in the middle of the stall side, strong 
enough to bear the weight of the box when filled 


aiblvashd: |Incebiorase che: snugs, or swivels, are 
a the axis of the box; and if a box is suspended by 
+, it may be turned around its swivels, and bo 
n every position. 


Figure 8 shows a box 


suspended from a erane, which in most instances 
is the proper way of lifting it. 
box must be very strong to resist tho influence 
of the heary weight of sand and iron, If the 


‘box gives way, the sand will erack and drop out, 
26 

Large boxes should always be 

‘Tho form of the box is generally 


We see here that a 


spoiling the mould. 
made of iron. 
suited to the pattern ; if the pattern is round, the 
This close fitting of the box to 
the pattern is in many instances expensive ; it causes 


box is made round. 


new boxes to be made where often but one or tio 
castings of a pattern are required. ‘The only in- 
convenience resulting from square boxes, is the 


amount of dead sand in the corners of the flask, 
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which may be avoided by putting corners of wood 


or izon in the upper or both boxes. As in most 


ses the lower box is not moved, the weight of sand 
in that part of the flask is of little consequence ; but 
where the nature of the pattern renders it necessary 
to ligt and turn the bottom or drag-box, the cor- 
ners of a square box may be spared just as well a8 
in the upper box. 

box for round cas 


‘The chief objection to a square 


ngs, is its weight; but where a 
strong erane is in the foundry, a little more or 
less weight to be lifted is of small consequence. In 


all cases, at least two inches space ought to be be- 


twoen the box and the pattern, and in ease of heavy 
‘This space is also to be larger in 


castings, more, 
‘vooden than in iron boxes. When the space between 
the box and the pattern is too small, the mould is 
liable to leak, the hot metal will flow out if tho 


parting between the box and the pattern is too 
harrow. 

Flasks are to be as rough inside as ehey possibly 
can be made, for itis by adhesion chilly that the sand 
remains in the box. In large flasks, the adhesion 
of the sand is increased by driving into the tra- 


vorsos and sides of the box, when the box is made 
of wood, nails of such a length that the points pro- 
Tn cast-iron boxes, nails are 


joct on the inside, 
either vast in the box, or its inner surface is covered 
with projections, made by driving the piercer an 
inch or s0 into the sand before casting the box; 
the latter mode is preferable. Nails are incon 
venient in many cases, and in all cases trouble- 
somo; they frequently cause imperfect casti 


8) 08 
the sand never can be rammed as close where nails 
if the sand is 


not of a uniform closeness, the cast will be imper- 


project, as where there are none. 
fect; for where the sand is too loose to resist the 
pressure of the fluid metal, the casting will bulge. 
‘A. better method than the foregoing of making the 
sand adhere, is to put as many traverses in a box 
as ean conveniently be done, and place them as 
close together as possible, ‘The interior of the box 
is made wet, traverses and all, with a solution of 


.g loam or elay. 
means of a whitewash or any other brush. 
‘Moulding-boxes ought to be made of eastiron; it 


Wooden boxes 


makes strong and durable dla 
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cost less than those made of iron, but are more 
expensive in the course of time; they are liable to 
burn 


and leaking, and never make correct cast- 
ings; their pins never fit well, and the wood is apt 


to sarp. Hollow-ware, pipes, and ornaments are to 


be cast in iron flasks exclusively, or such castings 


‘ble to incorrectness. Iron boxes are more 
vary than wooden ones, which is objectionable, but, 
considering the greater security of the iron flask, 
ork may be done to more advantage than in 
wooden flasks, 


——— 


$3 
Smatl Toots.—he trowels, Fig, 4, A, A, are from 
the size of a small mason’s trowel, down to one inch 
The trowel is used for 
snoothing down the surface of the sand, and clear 
7 superiluous sani, polishing the blackening or 


coal-dust, and repairing injuries in the mould. ‘Tho 
whole of the trowel is generally made of metal, 
handle and all, B, B, are round forms of tools for 
hollow moulds of a eylindrieal or epherical 
C is a cleaner, often twelve and more inches 
5 it is used for cleaning and smoothing sunken 
surfaces, where the trowel cannot be used. These 
tools are generally made of steel, but are thus liable 
The best 
metal for tools is hard bronze, as this is not injured. 


r= 
pt 


half an ineh wide, 


gama 


to corrosion, which injires their polish. 


by oxidation, A high polish and straight surfaces 
‘heir shape 


or form may be varied, according to individual 


are the chief requisites of these tools. 


taste. he general forms as represented, are the 
most in use. 


Fig. 


one. The wooden rammer, ede shaped on both ends, 


is made on the turning-lathe, in one piece; it serves 
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for pressing the sand close into the corners of the pat- 
tern and also int the ask. ‘The ater Sgare repre- 
sents an iron rammer, which, however, is merely cast- 
iron at one en, where there isa round button of from 
2 to 4 inches in diameter on the face. ‘The wooden 
shank or handles generally tapered or pointed at the 
opposite end of the kuob, for piereing the sand, or to. 
reach more elosely into corners. 


th of these ram- 


mers may be from 2 to 4 feet long, according to the 


Kind of work to be done with it. 

Besides the tools here enumerated, the woulder has 
5» for fil 
‘working the sand; sieves of various sizes or meshes, 
ani a riddle for filing the flask ; stall bellows, for 
blowing dry loose sand from the mouldings, and part- 
ud from the pattern; and also, coal-dust or black- 


boxes and for 


short-handled light shove 


ing 


ening. ‘The moulder needs an iron pot for holding 


cand, andl also a water-pot; two or more 


ting: 


Dogs for coal dust, blac 
of rope for tufts, for which paint-brushes also can 


ead, and pease-meal ; a piece 


bo used. Piorcers or prickers, are iron or brass 
noeiles, made of wire, from § to } of an inch thick ; 
they ave from 6 inches to two and more feet long, 
tapored the whole length, and drawn to a point, 
Parting-sand, is that sand which is strewn over the 


it is either 


moulding sand where the boxes separate; 


frov-sund, river-sand, sea-sand, or pounded cinder; 


or it may be the burnt sand scraped off the cast 
3h 

in cleaning them. Poase-meat may be substituted 

by any other meal, the Bret, however, is the best. 


Many tapored pins of various lengths, round, square, 


oval, and oblong, are needed in a foundry for making 


agits or gates; somo strong, well-tapered and pointed 


screws for lifting out the patterns; iron hammers and 


wooilen mallets, simall erowbars, pinchers and tongs. 

Moulding in green-sand.—hero are three dis- 
tinctions in moulding; green-sand, dry-sand, and 
Green-sand moulding is generally 


Toam moulding. 
applied to light iron castings; as stall, wnim- 
portant parts of machinery, stove-plates and stoves, 
hollow-ware, grate-bars and fire-grates, shot and 
cartewheel bushes, water-pipes, gas-pipes, and many 
other articles. ‘This method is seldom used for 
any other metal than iron, In making a mould 
for a small piece of machinery, say a wheel, in 


green-sand, the pattern is put upon a flat board, 
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Which is laid perfectly level upon the floor of the 
foundry, or, for small articles, upon a pair of trusses, 
Upon this board 
the pattern is laid with its smooth side on the board. 
If the pattern is divided in two halves, but one half 
down, the jointed side upon the board. 
Figure 6 shows the arrangement seen from above. 
‘he board isto be straight and well planed, and 


or a box which contains sand. 


of it is Iai 


made of two-inch pine plank, or, if the article is 
stnall, but oneineh, After the wheel is laid down and 


well adjusted, or made solid by sprinkling some sand 
‘on those places where it does not touch the board, 
the lower box of the flask is put down inverted upon 
the board. Before the drag-box is put down, a 


ver of sand of one inch thick is frequently spread 
over the pattern and the board. In this sand the 
box is imbedded, and rests more firmly in it than 
upon the bare board; the box and pattern are not so 
Tiable to shake, or the board to vibrate. ‘he first 
yer of sand upon the pattern is to be worked 
through a fine sieve: this sieve is to be finer, tho 
smaller and thinner the pattorn, or the more smooth 
the surface of the casting is to be, ‘This facing-sand, 
or the first layer, is, in instances where a very smooth 
sharp impression is required, to be fresh sand from 


the pit, which never before has been in a mould. 

OF such fresh sand, a layer of § to} of an inch in 
38 

thickness is to be sifted over the pattern, One inch, 

to the pattern, a greater depth of fine 

All coarse 


sand, isto form the facing of the mould. 
grains of sand are to be prevented from coming in 
If the pattern is compli- 
cated, or contains many nooks and corners, the facing 
is pressed to the pattern by hand, to secure a uni- 
fort covering and a uniform tightness of the sand. 
After the facing is properly secured, common mould 
ing-sand is thrown into the box through a coarse 
riddle, lush with the box. This sand isrammed down, 


contact with the pattern, 
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cautiously and uniformly, with the wooden and edged 
When the first box-full of sand is secured 
and well. worked into the cavities of the pattern, the 
box may be filled again by throwing i 
the pile, which is repeated until the box is properly 
filled and of uniform tightness. ‘The coarse, or last 


stamp 


sand from 


sand, is rammed with the round iron stamper, the 
superfluous sand is stricken of by running an edge 
rule over the box, so as to make the sand perfectly 
flush with the box. If this first, or the drag-box, 
hias traverses, as shown in the drawing, there are 
often difficulties in getting the sand properly distri- 
buted over the pattern, and it is not easy to obta 


a uniform compactness of the sand. Traverses in 
the drag-box are admitted only in cases of very 
smooth single palace” Most of the moulds are 
made without traverses in the lower box; it is con- 
sidored more safe in working the sand, and the work 

done easier and faster. When there are no tra- 
‘verses in the lower box, the sand, after being levelled, 
is sprinkled over with some loose sand and eovered 
with a board, which covers the box all over; it is 
gently rubbed on, and the whole, box and board, turned 
over, s0 that the former bottom is now the top of 
the box. If the patterns are large, and the box is 
hoary, it is necessary to fasten both bottoms to the 
Vox by means of glands, so that no slipping of the 
boards may happen while the box is turned over. 
If traverses aro in tho box, and no bottom is used, 
a smooth place on the floor of the foundry is to be 
prepared beforehand, upon which the box is laid. 
In case there are no traverses, it is set upon a 
plank bottom, When the box is deposited in 
proper position, that is, in that place where the 


casting is to be performed, the first bottom upon 
h 
there is no difficulty, if the bottom is not fastened 
to the pattern. 
to the pattern, which is done in cases where the 


svhich the pattern was laid is removed, in whi 


‘This bottom is frequently fastened 


patterns are limber; as is the case with light and 
ornamented railing, ornamented stove or fire-grate 


35 
plates. In this caso a few gentle taps aro to 


be given on the back of the board, either with a 
‘woolen mallet where the bottom is of value, or with 
an iron hammer; these taps will loosen the sand at 


tho pattern, and there is Jess danger of breaking or 
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injuring the facing of the mould. Tn this ease the 
Join-pins of the boxes are fastened to the drag-box, 
‘and are to zo through the bottom to secure the exact 
position of the pattern in the sand, when repairs 
are to be maile to the mould, in which cases the pat- 
tern is put in again after having been removed. 
In ordinary cases these pins are fastened to the 
upper box. In many instances no bottom for the 
pattern is used, but the upper box of the flask is 
filled with sand, rammed in and levelled; upon this 
the pattern is bedded, then the drag-box put on, and 
Te is a bad 
practice to work without  pattern-bottom; itis a 
slow way of working, the patterns are liable to bo 
injured or bent, and the eastings are never very fine 
or correct, After the bottom is removed, the upper 
surface of the sand-parting is smoothed down, and 
the superfluous sand cut away by means of a trowel. 
Pattern, sand, and box are to form one flush surface s 
this surface forms the parting. ‘The parting-surface is 
thinly covered with parting sand, gently sprinkled 


the work done as described above. 


on by hand; as small a quantity as possible is to be 
used, just enough to prevent the adhesion of the 
n 


ling-sand. As it ia impossible to avoid throw- 


ing some of the parting-sand on the pattern, which, 


if left there, would cause a rough surface to the 

ing, this sand is gently blown off the pattern with 
small hand-bellows. After the one half of the 
mould is so far prepared, tho other parts of the pat- 


east 


torn are puton, in eases where the pattern is divided ; 


the upper box is then laid in its proper place, the 
hooks fastened, the facing-sand is put on; after 
‘hich the common sand is stamped in; in short, the 
same operation is performed as previously described 
for the lower box. When the pattern is simple and 
smooth, there is not much difficulty in adjusting the 
traverses, which may be straight, and reach with 


their lower edge down to within half an inch of the 
pattern, If the pattorn is not smooth, and parts of 
to the upper box, the traverses are to be 


it project 
eut out in those places where they touch the relief 
parts of the pattern, 
traverses are preferable to iron ones, because they 
can be easily fitted to any pattern. Many boxes 
have no traverses at all; this is the case with boxes 
of less than eighteen inches or two feet square. 


For these reasons wooden 
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Gates Immediately after the face-sand is put in 
37 


the upper box, and before the second thrown, 


in, preparations are made for the gits, gates or pas- 
sages for themetal. ‘This is done by setting in wooden 
pins, very much tapered, and of a sufficient length 
to reach above the edge of the upper box. ‘These 
ping are generally made of wood, and are of a great 
variety of forms, lengths, and th The 
setting of these for gits is a nice point, and requires 
some discrimination on the part of the moulder 5 


nesses. 


particularly where iron is to be east, and where the 
On tho distribution of the 
gits depends in a great measure the success of east- 


patterns aro very thi 


ing. If the pattern is of a heavy thick form, say 
nest parts, 


nd its surface is not too Targe, one gate will be suf 


more than half an inch thick in its thi 


ficient. In proportion as the surfaco increases or 
the pattern is thinner, the number of passages is to 
be inerensed. it is preferable to 
have the gits outside the pattern; but t 


In most instan 


always 
requires a somewhat larger flask, for which reason 
‘Thin plates require fat 
gits of a very oblong form; mere edges, in ease the 


this rule is not adhered to. 


gits aro to be set upon the plate or the casting itself. 
On round patterns, wheels, pulleys, or any others 
of that des 
outside, 


iption, the gits must always be set 
Tn all cases there is to be an air or 


gan gate, which is alwoys sot upon the pattern 
directly, whether the passages aro inside or out- 
sido of the latter. For very light, thin, or open 
ornamental eastings, it is often difficult to find 
the proper places for the gits, and it requires 
some experience to decide, at first sight, where to 
put the gates on a new pattern. Frequently more 
than one of the first castings of a new pattern 
are lost on tl 


account. In all instances it is 
4 rule to put tho gits in sueh places that the 
metal may find the shortest way to fill the mould ; 
whore the metal, in passing through the narrowest 
parts, will find wider and heavier channels to b 
filled, so that the partially cooled metal may unite 
If one 
¢ is not sufficient, there are to be two or more; 


again in the heavier parts of the mould. 
pass 


in fact, as many as are necessary to secure success. 
‘The fluid metal is to be poured into all the gits at 
once, whatever number there may be, so as to fill the 
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mould in the shortest time, and promote a union of 
the metal from the various passages. 
When boxes, pattern, and gits are in their proper 
places, the flask has the appearance of Figure 7. 
When the upper box is well filled with sand and 
levelled, the hooks are unfastened, and the top box 
gently lifted by one, two, or more men, or, which is 


safest, by means of a crane. ‘The box is then set on 
one edge, or turned edgeways in the erane; the pins 
for the gits are then withdrawn, and the tapering 
holes are cut larger, bell-mouth shaped, at the top 
of the flask. ‘The gits are to be very tapering and 
smooth, to allow an easy passage for the hot metal, 
and prevent the washing down of loose sand. When 
the upper box is well mended and secured, and ready 
to be put on again, the pattern in the lower box 
is removed. Before this ean be done, the edges 
of the sand all around tho pattern aro wetted, 
done with a swab, or with a paint-brush 
soaked in water, and pressed gently between the 
sit over the mould. In that way 
a greater or smaller quantity of water may be thrown 


which 


sors while runni 


on the edges, as the workman may find it necessary. 
‘The sand is now examined with the finger all around 
the pattern, in order to ascertain if itis of a uniform 
closeness. If too loose, so as not to resist the with- 
40 
drawal of the pattern or the influence of the hot 
etal, it is pressed down, and some fresh sand worked 
in with the trowel. If the sand around the pattern is 
uniformly close, the trowel is used for smoothing the 
‘whole surface, and then the pattern is withdrawn. 
‘Yo wichdraw a pattern is in many instances a deli- 
cate operation, for the sand will more or less adhere 


to it and damage the mould, in ease the pattern 


is lifted 


thout being properly liberated from the 
To free the pattern from the adherent 


san 
sand, the lifting-serews are put in, after which it 


is loosened by striking it gently downward with 
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a woolen mallet, In lifting it, it is to be tapped 
sideways against one of the corners of the pattern, or 
against the lifting-serows, or against studs made for 
the parpose. 

‘Tho lifting-serews are sharp-pointed and tapered, 
and of a coarse thread when the pattern is of wood. 
Tn metal patterns the thread is eut into the pattern, 
fitting the sere. Richly ornamented or carved 
patterns, or those of complicated mael 


seldom lifted without breaking more or less of the 
mould, and damaging it. ‘The moulder repairs such 
damages by putting some water on with the swab, and 
adding as much sand as appears to him sufficient for 


filing the break, ‘The more prominent parts receive 


al 
a touch of the swab. ‘The pattern, when removed, 
is well cleaned by means of a dry brush, and laid in 
the sand again, in its former bed. With simple pat- 


terns this latter operation is not necessary: a skilful 


mouller ean repair a damaged mould without resort- 
ing to this expedient. In ornamental moulds there 
is, however, no chance of successfully repairing 
a break, ‘The pattern is once more pressed down to 
ts former site, and then withdrawn, the mould 
generally being then found to be perfect. 
Bluckening the mold. —By shaking a swnall bag 
filled wich blackening or ground charcoal, over the 


mould, it is covered with a thin film of coal-dust. 
‘This dust is to be distributed as evenly as possible. 
Tf fresh sand has been used for facing, the dust will 
authere to the sand, and the pattern, after being well 
brushed over, may be laid in again to smooth tho 
dust down, ‘The sand around the pattern is smoothed 
i the trowel. If the mould is faced with old sand, 
the dust is not likely to adhere, and may be blown 
off, which is to be avoided. In th 
fine meal is given to the mould; any meal will answer 


case a coating of 


for this purpose, either rice, corn, or-pease-meal. 
If meal has been used before the dust is put on, it 


not avis 
until a heavy coating of dust has been given over the 
2 
meal. Care must be taken in using eoal-dust or weal, 
as both cause dull eastings if used to exeess. ‘The 
best and smoothest castings are made where the 
facing vonsists of a thin coating of fresh sand, and 
¢ upon it. 


ble to put the pattern again in the mould, 


with as little blackening as possible bro 
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Skilful moulders will however succeed in put 


ing in 
the pattern again, whether they have been using meal 
or not. When the sand is well smoothed down, and 
the pattern laid in again, the channels or passages 
are scooped out of the parting surface. ‘The pins 
which formed the gits, have given an impression in 
the sand of the lower box. Between these impres- 
tern, channels are dug a quarter 


sions and the ps 
of an inch or more deep: where these channels 
the pattern, they are seldom more than of the 
above-mentioned thickness, but may be thicker and 


joi 


narrower towards the gate; the channels must be 
thinner at the pattern than anywhere else, to make 
m break elose to the pattern, when broken off. 
If one of such channels is not deemed sufficient, two 


or more may be eut from the same gate; the chan- 
nel also may be widened towards the pattern, 
to afford a suficient inlet for the metal, and may 
be swabbed, to give greater security against being 
hy tho hot metal. After this is done, 
the pattern is taken ont once more, the upper box. 


put on gently, the books fastened, and the mould is 
ready for east 

When parts of the pattern project into the upper 
box, or the pattern is divided, the same process is 
to be followed with the upper, as bas been done with 
the lower box. In this ease the upper part of the 
box is to be covered with a board after the gate-ping 
are withdrawn, and the box laid upon its back, so 
as to havo that part of the pattern uppermost, which 
is to be withdrawn, ‘The process of lifting the pat- 
in the lower box, 


tern is hero exactly the samo a 
except that more eantion is required in patching up 
damages than in the lower box, to prevent the 
dropping of sand when putting this box on the other. 
When a pattern is fastened to the pattern board, 
is lifted out before the upper box ean-be filled 
with sand. In this case tho upper box is filled 
over a smooth board, well polished with the trowel, 
It is pre- 
ferable in this instance to bear the upper box down 
by weights of pigiron, instead of hooks. ‘This 
mode of moulding is easy and works fast, but is only 
a7 


and put on without further preparation, 


ble to very tapered and low patterns. 
Composition of Moulding-sand—Although moutd- 
ing in green-sandl at first sight appears to be so 
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simple, yet great difficulties, and often failures, may 

em 
bo encountered by not observing certain practical 


rules. ‘The composition of the moulding-sand is of 


the first importance. If the sand is too strong, that 


f it contains too much elay, it is only fit for small 


ast In this instance, care is to be 


or very thin 
taken not to make it too wet, for it absorbs a great 


gs 


deal of water without showing dampness, but it is 
Such fat, 
it, or by 
ual use. It may also be improved by a mix- 
reoal-dust, coke-dust, or anthracite-dust. 


soon found to be too damp for easting. 
strong sand may be improved by burui 


conti 


ture of che 
If too much coal-dust is used to make the sand work 
well, the castings are apt to be rough. Such strong 
sand is to be aroided for heavy castings. ‘The heavier 
the east, the poorer and coarser the sand is to be. 


Vine moulding-sand is liable to the same obje 


ag strong sand; it works well in sinall moulds, 


mixed with chareoal-dust, but it will not do for heavy 


castings. A large mass of hot metal generates a 
great quantity of steam in the moist sand, also eom- 
pounds of carbon, which gases require vent open 
coarse sand is necessary to give that vent. Core- 
sand is always coarser then monlding-sand, 
Where m 
large or small, it is 


seldom fit to be mixed with it, cores 


advisable to 
or out of the 


avo used, whether 


carry the castings to some spot i 


ot 
foundry, where the cores may be withdrawn and 
broken without their sand mingting with the mould- 


ing-sand of the foundry 
pared old sand, is of great value 


Alot of good, well pre- 
its 


a foundry; 
proper aggregation ought to be kept up by daily 
auditions of fresh sand, or is liable to become too 
weak in the course of time, 
the sand is to be wetted with as much water as is 
required to give it the dampness necessary for 

ors in almost 
by 
All the sand of a foundry ought to be 


After each casting 


its adhesion, ‘The amount of water 


every instance, and can be determined oa 
experience. 
riddled at least once a week, to free it from chips of 
and, and similar 


stood, pieces of iron, lumps of burnt 
matters, which produce inconveniences in foundin; 
If green sand is rammed too tightly, especi 


for 


Jarge castings, it is frequently broken, and bad 


‘This happens 


porous eastings are the consequence. 
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because the confined steam or gases cannot escape 

through the sand, and in rushing over the face tear 

it down. ‘The ranning in of the piercer, to make 
artificial air-holes, is in such eases of great service, 
but is almost ineffectual in large or thick castings. 
It needs open, porous sand, to make the best kind 
of vont, Vent-holes pierced or left purposely, will 
never replage the advantages of open sand. Tf tho 


sand is not rammed tight enough, the liquid metal 


is apt to break down all the projections in the sand, 
and by its fluid pressure cause unevenness and swell- 
vg of the mould, and in consequence imperfect cast- 
Each kind of sand, and each form of pattern, 
ferent treatment to insure success. 
yen sand, and too much coal or blacken- 
ing, will make rough, imperfect, dull castings. Fino 
or strong sand is liable to eause boiling, explosions, 
or porous easti Many of the difficulties may be 
reuioved by a skilful moulder; still it cannot bo 
expected of him to make smooth sharp castings in 
coarse sand, or in sand which contains to much 
‘The skill of a green-sand moulder is more 
frequently pat to the test, than that of any other 
artisan, Every different form of pattern, different 
sand, different coal, different metal, and different locali- 
ty, makes it necessary to modify his mode of working. 

Division of labour —Tho most successful way of 
vercoming the practical difficulties of green-sand 
is to divide the business into branches, 90 
that each differont kind of easting may be earried on 
ia its own appropriate locality, and with its own 
‘The sand suitable 
for heavy machine castings, is not fit for moulding 


requ 
"Loo loose 


a 


coal. 


proper workmen and materials. 


small cog-wheels, less so for hollow-ware, and still 


loss proper for ornamental carved castings. ‘The 
moulder who has been trained to small articles, is 
hardly able to do heavy machine work; and those 
moulders who have been used to moulding heavy 
articles, cannot at once compete with moulders of 
light castings, ‘To work successfully in green-sand, 
it is almost absolutely necessary to divide the articles 
of manufacture. ‘There ought to bea separate shop, 
and separate hands, and particular sand for heavy 
jon for small machine-east- 


machine-frames; a dis 
ings; a separate foundey for hollow-ware and stoves 
and another for casting ornaments and railings, for 
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Each branch of these articles 
bh 
n bo most perfectly done, and carried on with 


brass and for bronze. 
of founding requires peculiar conditions under whi 


it 
the largest profit, The author has observed an instance 


where a moulder had been making, for eight conse- 
cutive years, a certain kind of flat-bottomed pot, with 
great success. No other moulider could earn half as 
much on the same article, nor make it equal in qua- 


lity, ‘his moulder could not make anything else 
but that pot; he failed ‘in everything else he tried. 
Moulding generally is a very particular art, but 
green-sand moulding more so than any other kind of 
moulding, if we wish to economize in the prosecution 
of the business. ae 

Moulding in open sand is frequently resorted to, 
to avoid the making of flasks, 
choapor than moulding in boxes, and the castings 
are always rough and uncouth; but there are instances 
where it cannot be avoided. ‘To mould in open 
sand, a particular bed is prepared in the foundry. 
‘The ground below it is dug out to the depth of two 
‘This hol- 
low is to be as large in extent as the largest mould 
to be made; a little larger does no harm. It is filled 
‘te-dust, or even 


It is in no way 


feot below the level of the foundry floor. 


with coarse chareoal, coke, or anthe: 
with small, say half-inch pobbles, in the bottom. 
Upon this bed of open matter, two inches thick of 
tho coarsest mould, or river sand, is riddled, and 
upon this common moulding-sand is sifted. When 
the bed is so far prepared, two straight edge-rules 
aro put edgoways, one on each long side of the bed. 
‘hose rules are adjusted by a level, so as exactly to 
range with each other, as well ag with » horizontal 

ing over these 


line. If now an edge-rule is drawn slanting 
edges, it of courso will cut the sand between the 
rules down where it is too’ high, and will fill any 


8 there may be. As this surfsce of the sand 


ea 
‘will still be rough, even after this levelling is accom- 
is now sifted over the whole 


plished, some fine sai 


surface, and a long straight wooden roller, of about 


six or eight inches in diameter, and Jong enot 
reach over both edge-rules in the ground, is rolled 
gently backwatds and forwards over the bed, care 
boing taken that the edges of the rules are clean, and 
that the roller never misses them. ‘This operation 
will smooth the surface of the bed; and in case the 
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sand is not considered sufficiently solid, some more 
fine sand is sifted on, and the roller used to press it 
down, ‘This process may be repeated as often as it 
is found necessary, until the sand is sufficiently com- 
pact to resist the prossure of the fluid metal. After 
finishing the bed, the rules are removed, Upon this 


level bed the pattern is laid; if it has any projections, 
these are turned downwards and pressed into the sand; 
the largest part of the pattern however is left aboyo 


the sand, particularly if the pattern forms a plate. 
the pattern, which is to have a straight sur- 
faco, some sand is piled by hand to form a dam all 
around the pattern, and flush with it. After the 
pattern is withdrawn the sand-dam forms the on- 


closure, and must be strong enough to resist tho 
pressure of the fluid metal.» On a convenient side 
of the mould the channel is elevated that is, a 
place on the top of the dam is made broad enough 
to receive the uid metal, and distribute it gently 


over the mould. If there are any cores in the 


mould, these are to be held down by pieces of 
iron, to prevent their being lifted by the fluid 
metal, After casting, the hot congealed metal should 
be covered by a thin coating of sand, to prevent 
its radiating too much heat into the work-room. 
‘This kind of moulding is hardly ever used but for the 
roughest kind of iron castings; it is seldom appliod 
to other metals. It is mostly in uso for foundry 
tonsils, as plates and platforms for the loam-mould- 


er, furnace-plates, grate-bara, and the like articles. 
Plates of any size and form may be made without 
pattern: the edges are then formed by rulers, and 
he corners by wooden squares of the desired angle. 
‘The thickness of such plates is determined by tho 
amount of metal poured into the mould. Rough 
flooring plates, rough railing, and other indifferent 
castings, are sometimes made in open sand, 
Moulding in one bor.—In eastings whieh are to 


be made from smooth patterns, and where no great 
accuracy is required, the pattern may be sunk into 
the foundry floor and covered by a box, Every 
foundry floor is considered to consist of sand, at 
A diteh is dug, or a 
place as large as the pattern, and every eoarse pieco 
of burat sand, nails, iron, &e., removed, by riddling 
IE the place is too dry, some water is 


least a couple of feet deep. 


the cand. 
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divin sree yaad we cacoeloley saad eros 
over until it is eo far elevated that the moisture will 
not injure the casting. ‘The place is to be level. 
‘The pattern to be moulded is Jaid upon the sand 
and pressed into it, and the sand worked against 
the pattern by hand. ‘The filling-up around the 
pattern is to be flush with the pattern, and to extend 
far enough to resist the pressure of the fluid metal. 
Upon this mould, which forms the lower box, the 
upper box is laid, and kept in its place by four or 
more woot-poles, driven around the box into the 
ground, 
other upper box, with only this difference, that weights 
are used to bear down upon it and resist the uid 
pressure of tho metal. If a pattern is large, and 
there are no means in the foundry to lift a heavy 
bos, and if the upper side of the pattern is smooth, 
the mould may be covered with iron frames in tho 
form of open network, cast in open sand, and covered 


This upper box is managed just as any 


with a coating of coarse loam, well dried. By join- 
ing the edges closely whore these plates meet, a cast- 
ing may be made just as good as if an upper box had 
Yeon used. Castings made in these kinds of moulds 


aro never so good as if made in the regular 


two boxes; moulding in this manner is adm 
only where necessity compels, and quality is no desi- 
It is in rather more genoral aso than 


dovatnm. 
there is necd for, In a foundry where large machine 


room and con- 


castings aro made, 


requires mu 
siderable dead capital to keep a sufficient stock of 
ested is 


flasks, but the interest on eapital thus 
ily paid for by the facilities and security afforded 
in moulding, and the better quality of the castings. 


Moulding in the floor of the foundry answers for 
iron better than for others. 


some kinds of pig 
Moulding of a Cog-whee.—Weavy green-sand 


mouldings are very frequent, and it will not be amiss 
We will 
select the moulding of a large face-cogwhecl. Some 
of the wheel-patterns aro divided into arms and eir- 


to deseribe the moulding of large piece. 


cumference, which is on many accounts preferable 
to other methods, but particularly on account of 
exactness. A wheel east to its spokes is never round, 
as the ares between the arms stretch in cooling. We 
will adopt a wheel with arms, and these arms divided 
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‘on account of their eross section. 


Fy. 8. 


Figure 8 is a vertical section of a flask filled with 


sand, and realy for ittng the upper box. ‘The dif. 
feront shades of the sand indicate what belongs to 
the upper and what to the lower box. In a wheel 
of this kind the face of tho wheel is square, as a 
matter of necessity ; no tapering is permitted, as in 
patterns of other descriptions. ‘The inside of the 
may be tapered, and as the spokes of the wheel 
be lifted from the lower box, only the spokes 
ided so as to lift one half of each with the 


ean 


upper box. ‘The lifting of the upper box is now not 
Uificult, since a part of the pattern is earried with it, 
‘The pact of the pattern which belongs to the upper 
box, is fastened to the box by the serews A, A, which 
pass through the sand, and are fastoned to planks 
on the top of the box. ‘hese screws are drawn 
tight, 80 as to leave no space for an; 
pattern, ‘The half pattern in the lower box is with- 
drawn, by lifeing it perfectly vertical and in all its 
ts at once. ‘This work is dono by soveral me 
ten or more hands are often roquired to perform this 
wart successfully. While the pattern is being raised, 
the men lift with one band on iron pins Srmly serewed 
into the pattern, and strike the pattern gently but 
in rapid succession, so as to loosen the adbering sand. 
Tiofore the pattern is lifted the damages done by re- 
snoving the upper box are repaired, which is easily ac- 


ob 
complished by using some damp sand and the trowel. 


motion of the 


In case the sand is not very porous, itis pierced close 
to the pattern, to make air holes for the escape of 

‘The number of holes required de- 
Jy on the quality of the sand; close, 


strong, or fine sand requires more vent-holes than 
that which is coarse and open. If the pattern in 
the lower box is smooth and varnished, the swab 
may be used liberally, but if not, or if the wood 
is porous or coarse, but little water is used, and 


the pattern is to be withdrawn as soon as possible. 
Isis altogether a good rule in woulding to work fast, 
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and withdraw the pattern from the sand as soon as 
possible, particularly a wooden one. It is no ad- 
long in the 
sand; no pattern ought to remain there over night. 

It is almost unavoidable to prevent injury to the 


vantage to a metal pattern to remai 


mould, particularly at the periphery of a eog-whee! 
the sand between the teeth will be always more 
or less broken. ‘To repair these injuries, one or 


moro single tooth 


¢ generally supplied by the pat- 


tern-maker, of which two at once may he set in and 


the sand between the two filled up by means of 
long sleeker. A preferable mode is to have a seg- 
rent of the wheel, of at least three teeth; such a 
segment may be easily withdrawn, and gives more 
correct divisions. ‘To work with loose teoth requires 
great experience not to injare the division or pitch 
of the whecl. Other parts of the mould are generally 


simple, and if any injury is dono it is not difficult to 
repair such with damp sand, by means of the trowel 
or slocker. A long, well made, and polished sleeker 
is of great service in moul ‘The mould 
is well polished over, after the pattern is withdrawn 
and every broken part mended; it then receives 
a slight sprinkling of charcoaldust, and is again 
polished. 

When the lower box is finished, tho upper box, 


5 wheels, 


‘which is still fastoned to and suspended in the e 
may be turned over 
box is too henry, of the me 
the box, itis lef suspended in the erane as it is, 
face down, ight 
to bo erected below the box, to hold it in ease the 


ne, 
If the 


18 insufficient to turn 


andl laid upon its back. 


Some temporary supports however 


chain of the erane should break, which would en- 
danger the life of the workman engaged in repairing 
injuries, All the work to be done at the upper hox is 
in this ease accomplished from below the box. While 
‘one workman is below, first mending and wetting, and 


then wateling the mould, others unscrew the pins 
from above, and in ense there is any danger of sand 
breaking loose, the unscrewing is stopped, and the 
doubtful places soaked with water, and firmly pressed. 


Tn many instances hooks of small wire, wet 
clay-water, are stuck around the edges of the pat- 


tern in the sand. ‘The pattern, after every injury 


has been repaired, is removed, the mould polished, 


and the upper box is then ready to be put on the 
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In this instanee no eoal-dust can be used in 
polishing the mould; the casting, therefore, will be 
rough at the upper side. In all eases of divided 
patterns the better plan is to turn the top box upside 
down, which gives an equal chance fo the upper as 
3 the proper work ean then be per- 
formed on it, To turn a box upside down, requires 


lower. 


to the lower box 


a suspension of it on two points or swivels; the box 
must of course be strongly made. In lifting, too 
much attention cannot be paid to the uniform and 
of the box; the least twisting of it 


will break che sand and cause injury to the mould. 


vertical raisi 


Boxes mae too weak are very apt to bend, and 
often cause the falling out of the sand altogether. 
After the upper box is well repaired, the gits ready, 
and the channels cut in the lower mould, the flask 
may be closed, Looks are useless on large boxes ; 
tho only means to keep the upper box down against 
fluid metal, is by weights or 


the pressure of 
Planks are laid over it to prevent damage to 
the mould, andthe weight which may consist of 
iron or any other heavy metal, is gently 
Jaidl upon these planks; in this way the pressure is 
more uniformly distributed. ‘The gits to a wheel 
should be between two spokes, near the periphery, 
and two or three ebannels ent from cach git, either 
to the spokes, or, preferably, to the spokes and rim, 
For a largo wheel there are to be at least two gits— 
hree would be better. 
flow-gates, one in the centre and txo or more at the 
The gits should to be large, say 
es wide, and also have a wide trumpet-shaped 
‘The channels which conduct the fluid metal 


screms. 


broken pi 


‘There are also to be some 


cireumference. 


two 


mouth. 
from the gits to the mould, are to be smaller in section 
than the git; for in pouring the metal the git is to 
be kept full, to avoid the passing in of impurities, as 


1, dross, or sand, which may float on the metal; 


such impurit 


would injure the easting if permitted 
to pass into the mould. 


‘ailures from some unfor 


ndificulty frequently 
take place in the moulding and casting of large pat- 
ine strong sand is never to be used for 
heavy mouldings in green-sand; it invariably causes 


boiling, or at best, causes the castings to be porous 
‘and full of holes. If fine sand is mixed with much 


coal-powder, it is liable to be too w 


to resist the 


5 
53 
pressure of the metal, or even the drawing of the 
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pattern. Tt requires too much coal to make fine 


sand porous enough for heavy castings. Coarse 
open sand is the best for heavy castings where a larze 
quantity of metal is poured in a mould; such sand 
however makes rough castings, which ean be remedied 
in various ways. ‘The mixing of coal-powder with 
coarse sand is not to be recommended, for it makes 
the sand too weak, and causes the generation of too 
much gas, Open porous sand, free from coal, ean 
be useil to advantage, if the pattern is covered with 
a layer of fine sand, say one quarter of an inch thi 


or such thickness as is sullicient to resist the pres- 
sure of the iron ; a very thin coating is in most eases 
sufficient. Such a coating of fine sand, well dusted 
and polished, will make smooth eastings. Coal is 
not of much use in sand for heavy castings, for if 
tho iron retains its heat long, as it does in ponderous 
masses, it destroys the coal nearest to it, in conse 


quonce of which the easting assumes a peculiar 
roughness. ‘The only coal which resists the influence 
of hot iron in large masses, is plumbago or anthra- 
cite, but these, if they are so fine as to make a 
it the free escape 


smooth surface, are too fine to ad 


yeeous matter is 


of the gases, and if such carbo 
rough castings as coarse sand. 
59 
In practice, coal mixed with the 
ous, but it is not to be in excess, and coke or char 
coalsdust are to be preferred on account of their 
peculiar porosity. But in heavy castings, coal can 
never prevent the metal from penetrating between 
the grains of sand; and if coal is of no sersice on 


coarse, it causes a 


\d is advantagy 


tho facing, it is of none in the body of the mould. 
Heavy castings are therefore best made in dried 
sand or loam, as we shall hereafter deseribe. Ma 
chine frames of a large body of metal, or of little 
importance, may be moulded in green-sand; but 


frames which are to be strong, wheels, or beams, 
ought to be east in dry sand, for the unequal shrink- 
ageof iron in wet sand, caused by the moisture, is very 
apt to impair the strength of a casting. 

Moubtings of more than two bozes, are not so fre- 
quent, and are generally avoided in moulding machine 
Jicated pattern may be 
If no 


frames, Many a ci 
moulded in two boxes, if properly managed. 
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isision of a pattern ean be devised to meet all the 
difficulties, the moulding with cores is resorted to, to 
meet the emergency. We will illustrate this in one 
instance. Figure 9 represents a flask in which a 
pulley is moulded. ‘The pattern of the pulley is di- 
vided at the dotted line, After the lower box is 
filled and turned, the sand is cat out around the 


circumference as indicated, the surface of the sand 
smoothed and parting-sand sprinkled on, which is 
carefully brushed or blown off the pattern. ‘The 
‘other or upper part of the pattorn is now laid down, 
and a core of fresh moulding-sand pressed carefully 
into the groove of the pulley, in the form as indi- 
cated. This core is filled flush with the pattern, 
slanted towards the edge of the box. It is well 
polished, covered with parting-sand, and then the 
upper box put on and moulded. When both boxes 
are filled, the flask is covered with a board and 
turned upside down, the drag-box is then lifted off 
first, and the lower half of the pattern removed. 
After this the flask is once more closed and turned, 
putting it this time on its bottom part. ‘The upper 
box is now lifted, and the other half of tho pattern 
removed. While turning the box, and lifting the 
pattern, the very brittle round core of green-sand 
is bore always supported, without danger of its 
tod 


breaking. In a similar manner many compli 
ol 
patterns may be moulded, by sitnply putting in cores 
of this kind, Where green cores cannot be applied, 
Ary cores must be used, and the spaces for such pro- 
ided for in the pattern ; but of these hereafter. 


‘mail articles of machinery require in many 
instances very skilful workmen, and a dexterous 
handling of the patterns. ‘There is no branch of 
mechanies where more perfect castings are required 
and made, than for spinning machines. ‘These cast- 


are to be true, smooth, soand, and malleable, con- 
To succeed 


‘hare not easily effected. 
well, it requires particular sand, and ‘a certain 
amount of coal mixed with it, and workmen who are 


ions wh 
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experienced in that kind of work. Many advantages, 
however, may be given to the moulder in the arrange- 
ment of a pattern. If a small face-wheel is to be 
moulded, and tho teeth aro to bo parallel, it is 
difficult to mould such a pattern. If however sring 
of lead is east around the wheel, so that each 
space between the teeth of the wheel is occupied 
by a lead tooth, and the wheel may be drawn 
through the lead without difieulty, the moulding 
of such a small wheel is rendered comparatively 
casy, by laying the lead ring upon the sand 
around the wheel, when the weight of the lead will 


hold the sand down, which otherwise is apt to fol- 


62 
low the wheel, particularly that portion between the 


teeth, In moulding small machinery of iron, it is 
not so much the smoothness of the castings which 
is to be considered, a8 the soundness of the metal ; 
for this reason, the sand of such a foundry will beor 
and requites more coal-dust in admisture, than other 
foundry sand, 

Ornamental Moulding.—The moulding of orna- 
monts and railing is a subject of some interest, 
besides being a branch of the fine arts. Railing of 
simple forms, with one side smooth, may be east in 
open sand; but there is the objection against it that 


open castings, made of the sate metal, are never so 
‘There is no economy 
For coarse raili 


strong as those cast in flasks. 


in casting railing in open sand. 
‘open porons sand is used, containing a good port 
of coal. Here we have to remember that coal eauses 
faint dull castings; the outlines are generally imper- 
Carved work or sharp outlines 


fectly developed. 
‘can never be expected to be good if too much coal is 
used, either mixod with the sand, or dusted on, Tn 
ornamental moulding, itis not generally the strength 
of the metal which is the most valuable, but it is the 
perfect representation of the pattern which is 
Sharp outlines and smooth castings are the 
Some coal mixed 


i 
able. 
object of the monlder in this ease. 
sith he gud tt nabbesaryy bakstk ooghloibe as, 
little as possible. ‘To secure sharp eastings, the fae- 
ing of the mould is made of fresh fine sand a layer 
of one-twelfth of an inch thick is sullicient, and this 
dusted with fine dust made of oak or hickory chareoa!. 
Ornamental work always is and can be suficiently 
tapered to leave the sand readily, and if the pattern 


2070 


‘THE SURVIVOR Vol. 5 


is made of metal, and well polished, it may be re- 
peatedly laid in the mould, and all imperfections 
of the mould may be repaired to the most minute 
Dusting the facing of the mould is the 
very last operation; every damage is to be repaired 
with fresh sand, and every.line of the mould is to be 


correctnes 


correct before the dust is put on. ‘There is no moro 
coal-dust shaken over the mould, than is just sufl- 
cient to make a smooth casting. Pease-meal or any 
other meal is inadmissible in ornamental moulding ; 
itis injurious to the sharp outlines of the casting. 
Common panels of railing are generally smooth on 
one side, and may be east in wooden flasks; but 
where both sides of a railing aro ornamented, iron 
Boxes are to be chosen. As an illustration of orna- 


niental green-sand moulding, wo will choose a square 
hollow column or railing-post, represented in figure 


10. Figure 11 is the post represented in a section 
cutting through the post and the flask. ‘The pattern 
ot 
Fig, 10, 


xN 


is divisible in four parts jit divides on each corner. In 
moulding, one of these parts or one side is laid on a 
board, and the lower box filled over the pattern; the box 
is then turned, the sand sinoothed, and the two other 
parts A A puton, ‘To keep these parts of the pattern 
in their places, four or more small square boards aro 
‘These boards are of exactly the 
size to fill the inside, B, of the square. Parting- 
sani is now thrown on, and the middle box put inits 
place. ‘The middle box is divisible on both ends, kept 
together by hooks, so that each part, A, of the box 
‘ean be removed by itself, ‘The spaces, A A, and B, 
are now rammed in and filled flush with the pattern 
andthe box. After this the fourth side of the pattern 


put between them. 
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is put in its place, which forms the top ; parting-sand 


and the upper box put on, and this box rammed in, 
‘Phe pins for the gits are to pass through the middle 
Dox into the lower; and if the metal is to be not 
ts thinnest parts, it 
requires four gits, if thinner, On each end 
of the coluunn a fow-gate is set npon the upper part 
When all the boxes are filled, and 


more than half an ineh thick 


ix gits. 


of the pattern. 
the gate-pins in, the top is covered with a board, and 
the flask inverted. ‘The drag-box is now lifted, and 
tho side of the pattern removed. ‘The four parts of 
the pattorn are to be fastened, each to its respective 
box, by means of serows passing through thesand into 
the pattern. - Each of the four sides of the pattern 
has its taper towards the box. ‘This lower part of 
the mouldis tobe well inished before closing, for there 
will be no opportunity of getting at it again. ‘The 
small square boards, B, are now withdrawn, and the 
spaces left by them in the core, filled up with sand. 
When the requisite work on this side is performed, the 
drag-box is put on again and the flask reversed. 
‘Tho git-pins are now withdrawn, the upper box with 
and put aside, un 


its part of the pattern remov 

both parts of the middle box are ready. The pins 

which hold the middle box to the lower, are not to 

fit too closely, or aro to be moveable, for the parts 
65 

of the middle box are to be drawn in an angle, be- 


ft. ‘The process of 
vd upper 
no particular deseription. 


cause it cannot be done straig 
withdrawing the pattern from the middl 


bos is simple, and reqs 


For this kind of work a somewhat open sand, or fine 
sand mixed with ground coke or ground charcoal, is 


to be used. ‘Yoo close or too strong sand is liable to 


cause explosions in this case. Many apparently 
complicated patterns may, like this pattern, be 
vory easily moulded, and by simple means, if they 
are properly divided. 
Moulding of Hollow-weare— 
this branch aré, however numerous, still of great 


f the art of mouldi 


he distinet objects of 


milarity. is 


skill and dexterity brought to such perfection as 


In no branch 


here; it is the result of the division of labour, prac- 
‘The objects belon; 


‘tised in this department. 
this branch, are pots, Kettles, fregrates, stoves and 


stove-plates, grate-bars, locks, latehes, hinges, and 
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all sach articles, which are standard articles of com- 
merce. In this ease it is not alone the sharp, 
well expressed outlines of the pattern which are 
essential; besides these, well finished articles 
require smooth surfaces, uniform thickness, and 


‘The sand of a hole 
low-ware foundry is to be fine, but it may be 


a bigh degree of lightness. 


rally mixed with coal-powder ; blackening or an- 


thracite may be used for dusting. ‘The most elegant 
patternsarenow manufactured intostoves, and we may 
say, that ther 


elegant and econor 


no nation where the art of construct- 


Lion stoves and fire-grates, 
has been carried to so great arf extentasin our country. 
‘The moulding of these patterns is simple, there are 
bbut few complicated forms, and therefore this branch 
is no particular object of our investigation, In tho 
manufacture of hollow-ware, there is a great advan- 
If the patterns 
are perfect there is generally no difficulty found in 
1g good castings, for most of the articles are 
thin, and there is Tittle danger of the sand burning 
and adhering to the metal, Articles of commerco 
are generally worked to as much advantage a8 pos- 
Patterns of small articles, as parts of locks, 
latches, binges, knife-blades, knife-covers, and other 
smnall art 


tage in good well-fnished patterns. 


sible. 


es, are generally put ton or twenty or 
more together, connected by a permanent channel 
which conducts the metal from the gits to the pat- 
terns, and forms a part of the pattern, Such a bateh, 
or set of patterns, generally fills one flask, ‘The 
N 
ably suecessful 


ingland_ States, and Pittsburgh, aro remark. 


n manufacturing stall articles. ‘In 


some exses various articles are put promiseuusly 
into one flask, in which, however, a similarity of 
size is to be observed. Whatever number of pat- 
terns there may be in ono flask, it is always calew 
lated to east a flask of small objects with one ladleful 
of metal. 


Moulding of a Coffee Kettle —As.an object to ilus- 
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trate hollow moulding, we will choose the form of a 
common coffee pot, or water Kettle, represented as 
moulded, in figure 12. ‘The form of a water kettle 
is generally known. It is an almost spherical ves- 


sel, with a snout or pipe. We haveselected one whick 


fits toa cooking stove, with a contracted flat bottom 5 
{in other eases that bottom is round, with three stuils 
to stand on, ‘The pattern is here an exact model 
of the Kettle as it is to be, with the exception of the 
‘The ask consists 
idle box is divided by a 


pipe, which is, or may be soli 
of three boxes, of which the 


vertical divisio: 


0 two halves—el 
6D 
sion vuns through the pipe and divides the moul 


two halves, 80 that when both boxes are removed, 
tho pipe, which is not fastened to the pattern, may be 
In this case the upper part of the pat- 
idle bos, 


withdrawn. 


tern i 


divided just in the division of the 
which leaves an unsightly division, and is likely to 
expose the pattorn to injury. A better plan of work- 
ing is, to have the middle box in one piece, and die 
vile at the lines A, A, and B,B, At the pipe the 
upper box reaches down into the middle box, as far 
as the pi 
the bend of the pipe; the middle box parts with the 
lower at tho rim of the kettle, where the eore also 
lighter 


pe goes down, and divides the sand just along, 


separates, as indicated by the darker and 
shades of sand in the drawing. ‘The pattern is 
only divisible in the line A, A, through the pipe. 
In moulding this kettle the lower (in the drawing 
the upper) half is put on a board and the upper 
box rammed in, this box turned upside down and the 
other half of tho pattern put on. ‘The middle box 
is then sot in its place, and fastened to the upper b 
Both boxes may also be put together, arid rammed 
Sand is then filled 
in the midille box around the pattern, and after this 


in togothor, just as conveniently. 


the sand is rammed insiie of the kettle. ‘The parting 
is made between the lower and middle box, as 
70 
‘he flask stands 
The 
lower box—as the flask stands it is the upper bos— 
is now withdrawn, then the middle box lifted and 
the upper half of the pattern withdrawn. First the 
middie and then the upper box put on again, and 
tho flask turned, which will now stand as in the draw- 


cated, ani the lower box filled. 
now inverted, and the Kettle on its bottom. 
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ing. We may now draw the upper box, remove the 
lower part of the pattern, and put in the core for the 
pipe, which is made in a separate core-box. ‘The git- 
pin is now drawn: this is very much tapered one way, 
and thin, the other way three or four inches wide, 
formed like a blunt wedge, whose edge is } of an inch 
thick, ‘The box is now put on again, and the mould 
ready for casting. 

Patterns for hollow-ware requiro to be very accu- 
rate, if we expect the moulding to be well done. 
‘Fhe origi 
ed in loam, east in brass, and turned in a turning 


als of these patterns are generally mould- 


lathe, or, if not of a round form, worked by other 


2 perfect form is obiained. A pattern 
then cut into 


such parts as are considered necessary to make it 
available. Pins, ears for handles, and studs for feet 
or handles, are generally put on loose. All dished 
utensils are generally cast with their mouth down 
71 
wards, except covers, Where tho neck of a core is 
narrow, and there is any danger of the hot metal 
lifting the core, as may occur in the caso of the 
coflee pot, the core is fastened to the bottom of 
the flask by a thin iron rod with a cross at the 
upper end, buried in the core and fastened below tho 
bottom, Hollow-ware moulders need a variety of 
peculiarly shaped tools, and sleckers, Most of the 
ed, with short studs for handles, 


tools are button-shi 
more or less round, or even cylindrical, to suit the 
‘carious hollow forms of the patterns; others are plain 
and heart-shaped; others again have double plain sur- 


faces at certain angles with each other, to suit certain 
corners in the mould. Blackening—plumbago—is 
and if well polished, it will make 
smooth and good-looking castings. 

In this kind of moulding, iron boxes are generally 


chiefly used as d 


used this is necessary to secure good and correct 
‘castings ; itis also the cheapest way. If iron flasks 
are well made, the work in them is done fast, well, 
and safe, while imperfectly made or wooden flasks 
always cause more or less delay in work. From well 
made flasks many advantages may be derived: we 
will mention one. Suppose a moulder is to mould 
twenty flasks of one and the same pattern, if the 
Voxes are well made and fit one upon the other pro- 
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miscuously, there is no need of boards after the first 
Arag-box is moulded. Upon tlie first box which is 
moulded, say the lower box, its complement the 
upper box is rammed in. After parting upon the 
upper box, the nest lower box is moulded, leaving of 
course-the pattern always in that box which serves as 
the bottom of the flask. In this way the top box of 
the first flask servesas the bottom to the next bottom 
h 


two boxes come together as they have been moulded, 


ox, ani so on throng the whole range of boxes. 


and it may happen in the course of the work, that 
ono of the last boxes will not fit to one of the first, 
which however does not make ang perceptible differ- 
ence in the correetness of the castings. Tt requires 
some dexterity and experience to succeed well in t 


mode of moulding. 
‘There are many articles here not enumerated as 
Delonging'to green-sand moulding ; such as fron east- 
are now s0 exten 


ings, parts of architecture, whi 
sively used. ‘To this belong window and door sills, 
door and window frames, columns and railing. AN 
those forms are easily moulded, and require no par- 
ticular details ; we shall, however, mention some of 
them in tho following chapters. 


Mivod Sand Moulding.—Boulding in green sand 
with dried cores may be considered a mixed mould- 
ing, which requires particular knowledge of the 
In previous 
pages we have spoken of core-sand, but we shall 


composition and construction of cores. 


here treat upon the formation of cores, and the 
quality of the core-sand for particular purposes. ‘The 
management of cores is a matter which requires 
some ingenuity; malformation often causes perplexing 
failures, and is in most eases the source of unsound 
castings. 

Cores aro especially used in forming vacancies in 
castings, which cannot he suecessfully formed by the 
pattern, ‘The forms of cores vary greatly, as may 
bo expected ; but in general, if made of open porous 
sand, free of vegetable and animal matter, and of coal, 
and if the sand does not contain too much clay, and 
the cores are properly dried, there is hardly any 
difficulty experienced on account of the cores. 
‘A. ewution not to be neglected is, that cores are 
never to be put into a green-sand mould until the 
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very latest moment before casting. Cores which 
are not surrounded by metal on all sides, are 
mado of stronger sand than others which are 
often not dried at all. In cores which aro cov- 
ered with metal on all sides, and have only one or 
olsmiill weapoles Tar ths aouaps of tie goses av 
is the case with cores for narrow pipes, the sand is 
moderately wixed with free-sand. It is to have no 
more clay or adhesive matter than is just necessary 
to make it adhere for being moulded and dried, 


nd of sharp grains, as pounded rock or slag, is 
ore open than the composition of round grains, 
as river or sea-sand, and for this reason prefer- 
able, In many eases, yeast or meal water is used 
besides clay water to strengthen the core-sand, but 
these ought to be used cautiously, for not only water, 
but any other substance which generates gases is 
injurious to core-sand, causing blower holes in the 
castings, ‘The safest core-sand is a natural sand which 
can be used without any artificial admixtures, 
Moulders ought toexamine their neighbourhood until 
they find sand suited to their purpose, in ease they 
are not already provided with it. Long or thin cores 
are stiffened by iron wires, or small rods of iron, 
which are moistened with clay water, Such wires 
or rods are buried in the core, and recovered when 
the casting is cloansed from its adhering sand. Cores 
of considerable length, also those in which the sand 
is rather strong, are piercod with long wires through 
ing care not to drive the piercer 
Curved or angus 


the whole length, ta 
throngh the surface of the core. 
lar cores, whicl cannot be piereed, and are too long 
to do without vent-holes, are made open by laying 
one or more strings along the stiffening wire in the 
heart of the core, which stringsare drawn outafter the 
core is dry. If cores are too long to bear their own 
weight and the pressure of the metal, they are to 
‘The latter 
are simply nails with broad flat heads ; they are stuck 


be supported by chaplets or by staples. 


into the sand mould, and project with their heads just 
so far as the thickness of the metal between the 
Chaplets are simply 
bent pieces of sheet iron in the form of a [, or two 
pieces of sheet iron riveted to a pin, the distance 


mould and the core is to be. 


Letween both being equal to the thickness of the 
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metal. Cores are covered with a coating of black- 


ening, which is put on wet. This is the more ne- 
essary, as the cavities male by cores are mostly 
AdilGioult of access, and an easy sealing off of the sand 
Liquid 
blackening for cores is the same as that used in loam- 


from the iron is therefore very desirable. 


moulding ; and by referring to that chapter a receipt 
‘The blackening 


is laid on the wot core, as it leaves the eore-box, by 


for its composition will be found. 


means of a heavy paint brush, and both the core 
and its blackening are driod simultaneously. 
Small common cores are made in simple core- 


boxes, such as are represented in figure 13. A, 


is two atrips of boards, with a square projec 


on 
each ond. 
if Jaid upon a flat board, sand may be filed in the 
is formed by the squares: for each size, 


Both are at liberty to be moved, and 


space W 
that is, section of core, such a box is required, but 
‘be made in a 


any length of core of that size 
box of this kind. Round cores are made in boxes 
similar to that represented in fig. B. Globular 


coves aro m: itieg, and in fact any 
core in si 4a destined to form in the 
casting. Cores are not always made because they 


are necessary: they are frequently made to save 
expense in patterns and in moulding, and to render 
a successful east more certain. 

Boutding of 
moulding, we will describe the moulding of a fluted 


colion, which may serve as an illustration for most 


, particularly for pipes. Figure 


ceases of this kis 
14 ropresents the pattern of a column with orna- 
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ed, and ready for removal. A, A, are the core-prints, 
which leave a cavity to be filled by the long core 
which is to form the bore, or hollow in the column, 
It is in many eases dificult to mould a richly orna- 
mented capital in green-sand, along with the trunk 
of the column, and still the capital onght to be in a 
solid connexion with the shaft; this case is here 
represented, On the pattern of the column, instead 
of the ornamented capital, a block of six or oight 
sides, oF of more or less than that number, occupying 
tho place of the cap, is inserted, as indicated by the 
Jines in the drassing, and more distinetly represen- 
ted in figure 15, by the dotted lines which represent 
ahexagon. ‘The fluted shaft of the pattern is divided 
through the whole length into two halves, which is 
best done through the opposite channels, as indicated ; 


for a seam which falls otherwise upon two ribs, 
78 


makes these ribs always more or less imperfect, which 
is not so glaring if it falls in the channels. Besides 
this division of the pattern, each half of the pattern 
is again divided into three subdivisions, or more, as 
may be, ‘These Intter divisions, as shown 
in the drawing, divide the circumference of the co- 
to six parts, each half in three, held together 
by blocks and wood-serews. After the serews and 
the Blocks are deawn, the pattern may be taken 
from the sand in parts, ech part by itself. No se- 
4 is removed until the first impression is 
led in the mould, in case there is anything bro- 
tal is formed in the follow- 


the 


lumo i 


cond 


ing manner.: If it consists of six equal ornaments, 
eof these is carved, and 


as leaves or spirals, 
prepared for being used as a pattern; over this pat- 
tern a core-box is made, and so calculated that a core 
made in this box will ill one of the parts of the 
polygon formed by the pattern. Such a core will 
St in the mould, and occupy one part of the space 
having on one side the impressions of the ornaments 
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of the eapital, j 
and resting with one side in the sand of the mould. 


joining with two sides the next cores, 


‘The cores which belong to the upper box may have 
wires or rods inserted to be fastened with, to the box. 
After these cores are placed, the centre core is put 
down, the flask closed, and in fact managed like any 
other objectof our consideration. In placing the cares, 
‘care is to be taken that the liquid metal cannot pene- 
trate below a core and lift its all the crevices which 
would lead to such a result are to be avoided, or 


carefully filled np with green-sand; and if there is 
any doubt as to the safety of the cores, they are to 
bo wired down, At cach end of the flask in the 
parting a small opening is loft to communicate with 


no 


the vent-holes of the core; these openings are 
way connected with the intorior of the mould, so as 
to endanger the cast by admitting hot metal to run 
Gits and channels are as usual in the 


proper places, and if means permit it, the column 


ont this way. 


‘ought to be east inclined, into one gate which is at the 
ns of sinall boxes, 
ate. ‘The 
Tottori tobe at the highest point of the pattern and 


lowost part, the git raised, by m 
to such height as to balanee the fo 


the box. Here, as in any other case, the cast-gate is 
to be kept full, in pouting in the metal, to prevent the 
running in of impurities along with the iron. Direct- 
ly after the column is east, or better still while the 
metal is pouring io, five is to be applied at both ends 
to Kindle the ga 
gases will explode if left to kindle spontaneously. 


s escaping from the core, which 


Water pipes, gas pipes, or pipes for any purpose 
whatover, are moulded in the same manneras columns. 
‘Thero is no essential difference, but in the form of the 
pattern, 
bore or hole to be formed. 


‘The core of a pipe is to be a fac simile of the 
A core-box for water or 


gas pipes is represented in figure 16: it shows a 


Fig 16 


Jongitudinal section of an iron core-box. Frequently 
at in well conducted 
Woo 
and warp, and in consequence eauses 
generally 
k in metal, and has 


such boxes are made of wood ; 


esteblishinents they are made of cast iron. 


is apt to tw 


Aa iron core-box is 


imperfect cori 
round, about half an inch thi 
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tious to rest upon when Tad down; 


yjections an iron strap is drawn, to 


when in use. A core-box 


SL 
is to be érue in its bore, for which reason it is bored 


d both halves toget 


or planed, so as to make it true. Both edges, where 
the halves of the box join, are, if not quite sharp, 
to form a blunt edge in case the core is made when 
ig in a horizontal position. ‘To make good cores 
in a lying box requires a great deal of experience, 
and it is for this reason not gonerally practised. 
In most eases the box is rammed-in vertical or in- 


clined ; the latter way is more convenient than the 
‘The ramming-in of the sand 
‘he centre of the 
core is, in very thin cores, say 1} inch diameter, an 
‘a wire is laid; both are ram- 


first, and quite as good. 
is done by a long iron ramrod, 


iron rod, along wh 
med in together, and the wire is withdrawn while 
the core is in the box. ‘This leaves a cylindrical 
channel all through the core, and serves for the 


eseayo of the gases. In thicker cores, of two or 


three and more inches in diameter, the centre rod is, 
a hollow pipe of east or wrought iron, full of holes. 
‘The latter are necessary, or the gas would not find 

's way to the interior of the pipe. Heavy eores 
are made of loam, of which we shall speak in another 
ph ‘Phe centre rod is to be a few inches on cack 
‘end longer than the core. ‘This forms the bearing 


for the core to rest upon when it is to be dried, and 
$2 

also the journal on which it is tobe turned, when the 

UI to be laid on, 


ckening 

Moulding with Plates.—In many eases cast-iron 
plates with handles are used when one part of the 
mould is to be remored before the pattern ean bo 
Geawn, ‘This is the ease with the sand between the 
arms of a berelled wheel ; also with faco wheels, or 
in eases whiore the pattern, and consequently the sand, 
is too deep to admit the drawing of the pattern with- 
out injury to the mould. Plate moulding is gener- 


performed on bed-plates of steam engines, bed 


plates of turning lathes, house props, and in all eases 


e the sand is surrounded on three sides by hot 
Fig At. 
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metal. Whe sand lifted out in these instanees is dried 
and treated like a core. In the ease of a bevelled 
wheel the moulding by plates is effected as follows: 
Figure 17 shows a section of a bevelled wheel as it is 
imbedded in the floor of the foundry, which has been 
levelled for the purpose. 
ate contact with the pattern, is sifted. ‘The parti 


‘The sand, in immedi 


is in the line A, A. In the spaces between the 
spokes, cas! 


ron plates, B, B, are inserted, with 


wrought-iron handles east into thom: these plates 
are east in open sand, and from § 


thick, 
similar to the space they serve to occu 


to J of an inch 
‘Thoy have in this caso a triangular form, 
y, and are at 
east two inches all round, smaller than that space. 


‘These plates are laid upon the part 


oF, in many 
instances, impressed into the sand aboat } of an inch 
doer. 
small iron rods, or wire, or in many cases wooden 
‘These rods overhang 
The body 
of sand in the centro of the plate will sustain that 


‘They are then covered over with a layer of 


rods, dipped in elay-water. 
the plate and reach near to the patter 


end of the rod which is to carry the sand beyond 
the plate. 
upon the plates with moulding sand, flush with the 
pattern, This forms the parting forthe box. Afterthe 
pattern is covered, and the top box removed, the sand 
between the arms is removed, by means of the han- 
dle C; of which there may be more than one if the 
core to bo lifted is too heavy for one hand, or it is to 
be lifted by the crane. ‘This part of the mould 
forms separate pieces: cores in the form of triangles, 


‘Whe space between the arms is then filled 


which may be blackened and dried. ‘The pattern 
boing removed and the other parts of the mould 
ready for casting, the plates are replaced, either 
green or dried, just as convenient. ‘The upper box 


ig put on, and the mould may be filled with 

‘his kind of moulding is very exteusively used ; 

it is a choap and very convenient way of working. 
Dry-Sand: Moulding. —Uhis is a very interesting 


Branch of moulding; to it belong most of the brass 


gy an 


and bronze moulding, ornamental irou moutdi 


age 


ing is in many respects preferable to loam-mou! 


it gives a casting more truc to the pattern # 
latter, on account of its shrinkage, frequently 
‘The strength 


whi 
gives imperfect for 


sto the east. 
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‘and uniform texture of the eastings is quite as well 
secured in dry-sand moulds as in loam moulds. 
Dried or baked sand often consists of a mixture of 
Toam which has been used, and fresh sand; in most 
cases, however, particularly in orname sl moulding, 
feesh sand is used. Dry-sand obtains a very firm 
and open texture, and is well qualified to cast machine 
sh: strength 
‘The manipulation of moulding in dry- 
sand is exactly the same as in green-sand, but is loss 
icult. mixed with 
If fresh 

When 


s, pipes, and such articles as req 
and beauty. 


In this ease no coal powder 


the sand, which leaves the sand stronger. 

sand is used, it is of very easy moulding. 
8 

moulds are finished and blackened, they are 


ye to thedrying stoves, for atleast twelve hours, 
ours, is better to expel by the action of 
“din the damp sand. ‘The 
blackening is done by a paint brush, id the humid way, 
Just as loam moulds or cores are blackened, ‘Th 
with some caution, $0 as not to injure the sharp 
outlines of the mould, ‘The blackening is applied 


is 


A moulder who understands mixing his 
awit properly, $0 a8 to be strong and porous, and 
the same time fine impressions, will make 
castings in this way than ean be done in any 


other modeof moulding. Dry-sand moulding requires 
ng iron boxes; woodl is impracticable, for even if it 
not burn in drying the mould, its warping and 
ting would injure the mould, All the traverses, if 
any are needed, are to be of iron. Long patterns, 
as shafts, require particularly strong boxes, for these 


are mostly cast in a vertical, or at least in an inclined 
position, ‘The pressure upon sand and boxes is then 
very heary. 
not strong enough to hold the boxes togethe 
Glands aro 
‘he rods 
x inches longer than the height of the flask, 
or of the two boxes together: these six inches are for 
86 
ing a square angle at each end of the rod, after 


Looks and eyes are in these cases 
it 


irea glands to accomplish this. 
es, made of flat wrought iron. 


b 
whieh it assames the form of a [. 
between the angular endsis to be a little greater than 
ight of the boxes and bottom. 
glands upon the boxes, the flask may be drawn 
het as tight as the strength of the glands will 


The distance 


Tn slanting 


5 


‘THE SURVIVOR Vol. 5 


permit, ‘The drawing of the glands is performed by 
small crow-bars gently, so as not to injure the mould. 
‘We shall speak of this hereafter. Boxes for dry-sand 
moulding, if heavy, are to be provided with snivels 
‘on each end, for each box is to be turned, the facing 
of the mould uppermost; blackening and drying 


requirethis. In moulding pipes, which need strength, 


it is necessary to mould thom in dry sand, in strong 
boxes, and to cast them vertically, or at least inclined 
30° or 40°, Pipes, or any other objects which are 
cast horizontal, have always one bad side. ‘The 
unsound, and, 


upper side is in most eases porous, 
in pipes, generally thinner than the bottom side. 
‘The liquid metal ia apt to Tife the core, in spite of 
staples or chaplets, . Another advantage arises from 


casting vertically, in the better eseape of the gas, 


and the greater security of the core against injury. 
‘he cove is not so liable to bend and the core-rods 


may bo lighter. si 

Moulding of « Large Pipe-—Thore is not the 
il, 
and moulding in green-sand, except in the composi- 
tion of the sand, blackening, and drying of the mould; 
and therefore it hardly seems necessory to illustrate 
this branch. We will, however, describe the mould- 
ing of a large water pipe, as illustrative of this ease, 
Il water pipes 


slightest difference between moulding in dry 


and introductory to loam moulding. 
of more than twelve inches diameter, ought to be 
moulded in dry-sand, and with loam cores. Water 
pipes are generally made from eight to nine feet 
or six feet lon 


Jong—small pipes frequently but f 
‘The pattern i like thé exterior of the pipes as it is 
to be when east, having at each end’ a core print 
fivo or six inches long. ‘The pattern may be of a 
solid piece of wood, but is generally composed of 
the weight of it; 


strips of plank, to dimi 


divided parallel with its axis, 


After 
the moulding is performed in the usual way, the 
mould is blackened and earried to the drying-stove, 
If the 
ying stove, or if the boxes 


into two halve 


on an iron tram-road, or by means of a crane. 


foundey possesses no di 
are too heavy for transport, some boxes may be put 
together, a temporary wall of brieks or moulding 
boxes set around it, covered with shest iron, and a 
fire of coke oF charcoal, or anthracite is Kindled 


below. ‘The boxesare dried in this way on the floor 
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of the foundry. ‘This mode of drying moulds, how- 
ever, is imperfect, and slow, produees inconvenience in 
the foundry, and is expensive. ‘The making of a loam 
core is a matter of no difficulty, if core-bars, loam- 
Board, and loam are in good condition. ‘The core- 
bar is in this ease a hollow, cast-iron, cylindrical 
pipe, perforated all over its surface, with either 
round or oblong holes. ‘The eore-bar is about three 
inches less in diameter than the core is to be, with 
a view to provide room for a hay or straw rope, by 
sehich the core is made porous, and so thick as to 
leave just sufficient space for Toam. ‘The core-iron 
hhas a journal at each end, wade of wrought iron and 
sereweil to the cast pipe, leaving as much opening 
as possible for the escape of the gases. ‘These bear- 
ings, or journals, may be of east iron, in whieh case 


they are made hollow and square inside, to receive 
a winch by which the core-bar is made to turn upon 
Fig 


a laid upon two 
on trestles, as represented in figure 18, on which 
it may be turned to receive its hay rope and loam. 
‘The trestles are about three or four feet long, and 
are provided with various sized triangular dentations 
for different ‘he hay or straw for 
ropes is kept in a moist place, to have it soft and 
more fit for being twisted, ‘To make a hay rope, a 
simple winch, made of quarter inch iron rod, with a 


ized journals. 


wooden handle, is required, such as is represented in 
figure 19, A. Hay ropes are made by the boys when not 


iy. 10, 


otherwise engaged, and kept for use when required. 
‘The method in which the rope is applied is simple: 
the core-bar is laid with its journals in the trestles, 
‘as shown in figure 18, the rope fastened at one end, 


; the rope is led 
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0.5 to make a close and tight covering. If the 
rope is loose on the spindle, itis liable to be pressed 
in the 


together by the fluid metal, which would, 
most favourable case, injure the casting, but would 
Wood- 


en core-bars are not to be recommended, as it 


0 
almost invariably cause a failure of the east, 


requires something stronger than wood to resist 
tho pressure of a high column of fuid metal. In 
figure 19, B represents the cross section of a core, 
loam 


in which the core-iron, journal, bay rope, a 
covering are shown. The hay rope receives a slight 
covering of thin loam, just sufficient to cover the 
hay, and remove the roughness of the rope. This 
coating of loam being dried, the core is taken agai 
in the trusses and the loam-board is applied. 
‘The loam-board is, in this case, an almost straight 
board, of eight or ten inches wide. Ib is straight 
every way, and to prevent its bending while in use, 
it is supported by a rib, screwed to it, or by a strong 
plank, upon which it rests. The board is so long 
asto rest upon both trusses, and is fastened to these, 
just so far from the centre of the core-iron, as to 
form half the diameter of the finished core. ‘The 
odge of the board (in the drawing, the upper edge) 
is shaped as the form of the core, which is in 
this caso almost a straight Tine, but is eut out, at 
one end, to form the funnel, or cup-mouth, of the 
pipe, When the board is in its proper position, 
and fastened at 
weights or serews, it is obvious that when the core- 


both extremities by means of 


ar is turned upon it8 axis, it will deseribe the 
form of the core along the edge of the board. 
By turning the core-bar with its hey rope and super- 
ficial coating of loam, and throwing on additional 
be stricken 


moist loan, the surplus moist Tom 
off by the loam-board, oF Iai 
where the board does not reach the loam. 


on in those places 
When 
the core is properly filled up and closely covered with 


loam, the loam-board is taken away, washed, and put 
‘The core is now turned some- 


ht wash- 


in its place again. 


what faster than before, and receives a sligl 
ing, merely by dipping the hands into water, and 
moving them over the surface of the rotary core. 
When smoothed, which is done with as little water 


brought to the stove and dried, 


2g possible, the core 
then blackened, dried again, and is then ready to be 
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put in the mould. If the cores are long and limber, 
the staples are not to be forgotten. 

‘The thickness of the covering of loam depends 
partly on the quality of the loam, but chiefly on tho 
thickness of the metal, and the duration and amount 
of pressure upon the core by the fluid metal. For 
common water pipes, if cast inclined, and porous 
loam is used, one inch is sufficient for the core, but, 
if cast standing, one inch and a half of loam ought 
tocover the hay-rope, IE the thickness of lon on 


core be more than three-quarters of an inch, it is 
necessary to lay on the loam in two or more layers, 

.ys drying the first layer before the next is put on. 

ich forms the core is made as open as 
possible in its composition; old moulding-sand, 
‘old core-sand, of river-eand is mixed with the loam. 
‘The working edge of the loam-board is not a square, 
Dut is slanted so as to form an angle of nearly 45° 
tangent of the periphery of the core. ‘This 
is necessary in order to make the board to sleek (to 
make the loam smooth), A square edge would cause 
a rough surface to the core. ‘The slanting of the 
\icated in figure 19, C, at one end of the 


to the 


edge is 
board. 

After careful drying, blackening, and polishing, 
the core may be put into the mould, if required. 
‘The mould is provided with staples so as to support 
the core, and is then carefully closed. If the box, 
co the pipe, is large, it is advisable to cover the box 
strong board, and put the glands upon the board, 
so that there is a board at top and bottom of the 
ask, to protect the sand from being pushed out. 
ances the moulding boxes are tapered 
so a8 to form half a hexagon ; in these eases glands 


Tn many 


are of no use, and heavy iron weights whieh reach 
all acro: , are used to bear the top-box 


98 


the box 


Aircholes at both ends of the box are to be 
provided for, for the core in this case emits a great 
‘ical of combustible gas, which is to be kindled in 


down. 


proper time to prevent explosion. 
Pipe moulding is a very common employment in 
1n foundries, but still there is something peculiar 
which makes it inconvenient to east pipes in a 
foundry where green-sand or dry-sand moulding is 


in 


done at the same time. It suits best in a loam-mould- 
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ing establishment. ‘There are great varieties in the 
form of pipes, but as long as they are straight, 2 


pattern is mado and moulded in dry or green sand, 


‘The core in this ease being also straight, is easily 
made, Ib is more difficult to form the core for a 
bent pipe or knee. We will allude to this in the 
next chapter. 

Casting Pipes without Cores —There was considera- 
Dleinterest manifested, some time ago, in a process for 
casting pipes without cores, by means of machinery. 
An iron mould, well bored and poli 


turn upon its axis in a horizontal position; the uid 


ed, is made to 


‘metal cast in at one end, will natural 


low round 
the mould, and if suficiently uid, will make a pipe 
of uniform thickness, How this 


out in practice, we do not know, for nothing 


Been sald about it fora long tines Any improve- 


th will reduce the price of iron water pipes 
1d the above machine ought to 


a fi 


ment wh 
is worthy of notice, 
attract sullicient attention to give 


One thing is certain, that every kind of 


unsuitable for this process. 

Mouiding of Pine Castings. 
this cheptor we wil give a short des 
niontal moulding ; that is, the moulding of small o 
ments and trinkets in iron or bronze, ‘There is little 
Aiference between moulding for iron, and mould 
bronze; the cbief distinction isin the thickness of the 
st, Bronze must be cast very thin, ifsharp, fine, and 
‘ed. Tn iron, the samo atten 


Before we conclude 
iption of orn: 


Ia 


jstinet outlines are de. 
tion need not be paid to the weight of the cast. 
‘The principal thing to be attended to in moulding 


small articles, is the quality of the moulding-sand. 
‘his must be as fine as it possibly ean be obtaine 
Tt ought to have as little clay, or any other foreign 


1g, and 


admixture, as possible, to prevent its sh 
in consequence breaking and cracking. Sand for 
this purpose is to be an almost pure silicions con 

pound. Coal-powder or any other admixture is 
inadmissible ; it is fatal to the beauty of the east. 
Good sand of this kind adheres easily with the 
east amount of water, takes the finest impressions 
of the ski 


nd may be cut into fine slices by a 


sharp knife. For this kind of work, the greatest 


evil is too much lay in the sand; other impurities 
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can be removed by sieves, or by washing, Fine 
tripoli is the best sand for these purposes. 

Small articles of bronze or iron, are moulded in 
the same manner as larger parts of machinery, or 
hollow-ware. ‘The sand is rammed very close in small 
iron moulding-boxes, and the boxes dried in the 
stove, blackened if for iron, but not so if for bronze 
For brass or bronze it is advisable to faco 
the mould each time with fresh sand, thrown on 


or brass. 


through a fine silk sieve. If this coating is but 
one-twelfth or one-eighth of an inch thick, it improves 
the casting considerably. Moulds for iron cannot 
be dusted with charcoal, or black lead, as these 
would be too coarse. ‘The moulds after they are dry 
are blackened by a rush-candle, or the black smoke 
from apine knot. ‘The box which contains the mould 
is inverted, sos to turn the face of the mould down- 
wards, rested upon two extreme points, ‘The flamo 
of the candle or wood is held under the mould, which 
will assume in consequence a ~-lyoty coating of fino 
carbon. ‘There is to bo as lits.o blackening as possi- 
ble; too much will injure the mould and the casting, 
‘To mould a simple rosette, or anything which gives 
buts simple impresion fa the lover and ppey boxy 


is of very easy performance. ‘The ease is different 
with more complicated forms—articles which cans 
not be screed together, but must bo east in one 
2, as statues, columns, and other similar objects. 
is is an interesting art, and it may be of some use 
to illustrate a few eases of this kind, 

Moulding of a Stag.—If the small form of a stag, 
0, resting upon a platform, is to be moulded, 


it is at onco visible that the antlers eannot well be 
brought into the same mould with the body: they 
‘Phe 
platform can be east with the body, but it makes less 
‘work in moulding to cast them separate, and screw 
the platform also to the body. 


are moulded by themselves, and screwed on. 


We have now only 
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the body of the animal left to make a mould for. 
In this case the natural parting is over the back, 


following the spine, and so dividing the faco and 
breast, ‘The pattern is, accordingly cut in two ia 
this lide. When ons half of the pattern is moalded, 
the box is turned up, and so mnch of the sand as can- 
not be lifted, is cut out around that half of the pat- 
tern; this forms the parting of tho boxes. ‘The 
surface of the parting is well polished, some parting- 
sand thrown on, and the other half of the pattern 
set upon the first, Cores are now to be provided in 
those places where the upper box will not lift. We 
fiud that a core is to be made between the two fore- 


gs, ag indicated by’ the dotted line. Another core 
is necded on tho face, from the nose to the ears; 
and a third core, joining the second at the ears, 
running down its neck, ‘This will be all the cores 
te 


needed, for the other parts of the pattern d 
naturally, ‘Theso cores are made of fresh sand, 
even if the other mould is made of old sand. Old 
sand will not stand the necessary moving of these 
cores. ‘The cores are often moulded upon fine blot- 
ting oF oiled tissue paper, if small; but if the cores 
are large, wire is to be buried in them. When the 
upper box is filled with sand, which is done after the 
cores aro woll finished and parting-sand put on, th 
upper box is lifted, one half of the pattern remove, 
. The fa 1, 


and the flask closed 


torn removed. 


‘The same manipulation, 
98 

is used in moulding a grooved pulley. . By th 

of moulding, the cores are not removed. ‘This is only 

practicable where the pattern ean be and is divided, 

and where it is of light material. If the pattern is 

heavy, made of metal, and it eannot be divided, then 


the cores are to be drawn back from it as soon as 
the upper box has been lifted. 
of moving the cores further than 


‘There is no need 
just necessary. 
to have them out of the way for lifting the pattern. 
Good pa 
50 large as to take wire. 
best bedded upon paper; in pulling the paper, 
As soon 


g-sand is sulficient to separate cores 


‘Very small cores are 


the core resting upon it will follow. 
as the pattern is removed from the sand, the cores 
are again putin their places, and the boxes removed 
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ing-stove for drying. It is a matter of 
mn to fasten the cores, if they are once in 
their places, with hooks of thin iron wire, bent at 
one end, and pin the cores to the mould. ‘There is 
Jess danger of injury heppening to the mould, in hand- 
the boxes, if the cores are secured in this man- 

When the mould is properly dried, which may 
be done within twelve hours (though a longer time 


would be preferable), it is joined together, glands or 

serews put on, asthe case may be, and.cast. Ifthe arti« 

ele is to be cast in bronze, brass, or any other metal 
99 


besides iron, itis not blackened; butif it is to be east 
in iron, it is blackened as before described. There 
will be no difficulty in casting the antlers to this pate 
term: the platform also is very simple, Moulders 
who are skilled in this kind of work, will mould two 
loose cores, one upon the other, but in most eases it 
is preferable to dry one part of the mould with its 
cores, and then put on the other cores; in both 


cases, however, it requires experience to handle such 
lender, brittle things, as small sand cores, often but 
one-eighth of an inch thick, and half an inch in 
area. 

Ornamental compositions aro serowed together, 
to form an ornament of many parts, Small orna- 
ments are coldered together, or riveted and soldered. 
Solder for iron trinkets is a fluid composition of a 
Jo silver and gold. ‘Tho soldering is performed 
the blow-pipe. Solder for brass and bronze is 


by 
the same, if the articles are to be gilded; in ordi- 
nary cases, brass or tin solder is used. 

Brass ornaments are mostly east hollow; this is 
not so much for reasons of economy, as with a view 


of making more perfect castings, and saving labour 
in chipping and chiselling. As no eval ean be used 
to protect the metal against burning together with 
the sani, it is necessary to cool it as quick as possi- 


100 
ble, and in this way give it a smooth surface, ‘The 


making of eores in these instances is often connected 
jth considerable dificulties. ‘The cores of compli- 
igures are composed of parts, that is, a core- 


box is made for one part of the core, and the parts 
comented together to form the core. Iron castings 
are but seldom east hollow, if stall, that is, articles 


six or eight inches extent ; larger figures 
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in iron are cast hollow, for if the body of hot iron 


is large, it will burn the sand, or melt together with 
it, Fluid iron, suitable for small castings, and the 
fll make ornaments finer and 


sharper in expression than eastings in any other 


use of good fine sand, 


metal. Horse-hair and cotton thread may be imita- 
ted to perfection, 


scopic nerves may be copied in iron; and green leaves 


‘The wings of a fly with its micro- 


stiffened so as to be applicable as patterns, may be 
cast in iron without difficulty. 
Loan-Moutding. —Whis is the most ancient brane 


of moulding. In this department the moulder 
his own pattern maker. He fu 


eases the pattern, and makes the mould also. In 


shes in most 


some instances a pattern, or parts of a pattern, aro 
made of wood, and buried in the loam, but theso 
‘Yhe loam-moulder 
will furnish patterns with great ease, whieh eannot 


eases do not happen frequently. 


ol 
be made well or 80 cheaply in any other way. 
form of a pattern, or any cast 
In practice, loam-moulding 


may be done in loam, 
is generally restricted to forms whieh eannot be east 
conveniently in any other way. Loam-moulding is 
more expensive, generally speaking, than any other 
kind of moulding, except in eases of siinple forms 
and heavy castings 

Every piece of loam-mouliing is a regularly con- 
structed edifice am for a casting 
of importance, is commenced until a perfect plan of 
tho whole operation from beginning to end is Iaid 
down. If no such plan is made, it may happen, 
and frequently does happen, to bo impracticable 
to mould in the 
labour spent so far, is lost 
part of this branch of moulding, 


No moulding in 


ay commenced, whereby often the 
‘The most important 


the composition 


of the loam employed; it demands the strictest 
attention, and is varied according to the objects to 
be moulded, as loam suitable in one ease will not 
Fineness and porosity, and 
being dried as possible, are 


answer in another. 


aa Tittle shrinkage 
indispensable qualities. ‘The mould must be dried 
hard, to resist the pressure of the Muid metal, 
which will otherwise broak it or crumble it to 


dust, and spoil the, gasting. If loam is too 


ain the gases developed 


close, or imporous, it will 
at of the metal, and cause either the metal 


by the 
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to boil and make porous castings, or in the worst 


ease cause explosion, and throw out the hot metal. 
1f Joam shrinks too much in drying, it will inevitably 


crack, make crevices into which the hot metal runs, 


and what is still worse, some parts of the facing of 
the mould will be pressed back, which causes uneven, 


rugged castings. ‘The most important quality of loam 


is its porosity. ‘The heat of the cast, and the pre- 


sence of gas-generating material in every part of the 
mould, renders it necessary that the gases should 
eseape through the substance of the mould, while it 
is impervious to the metal, ‘There is no use in piere- 
ing holes by the pricker; if the loam is too strong, 


the cast will boi 

Moulding-loam is generally artificially composed 
of common brick-clay, and sharp-sand. Instead 
of the latter, old coarse foundry sand, or used core- 
sand, or burnt briek-powder, may be used to greator 
ge. ‘he quantity of sand to bemixed with the 
clay can only beknownby experience. Ttisimpossible 
receipts for compositions, because the quality 
thatofthe sand is variable, and differs 
Forheavy, thick castings, the loam 
than for small or thin castings. 


03 
Cow-hair obtained from tanneries is used to prevent 


king of loam and make it porous. Mill-seeds, 
samlust, horse-dung, hacked-hay or straw, are still 


adva 


sively used than cow-hair. Toum is to be 


di 
possible. 


wor igontly, to make its texture ag uniform as 
‘he matter to be mixed with it is to be 
ated equally through the whole mass. Bach 
part of the mould requires a different kind of loam : 
one for the ng of the mould, and another for the 
n for bri 
one, with more straw or horee-dung, for a common 


body 


stronger work, and a weaker 
nouli. Parts of a mould which are almost surround 
ed by the pattern, and of course by the metal, are 
to be burned in a fire almost to a red heat, not 
only to expel water, but also to destroy everything 
which could generate gas, and to destroy every par- 
cle of vegetable and animal matter. ‘This operation 


necessary to be performed on all cores, and such 
form the interior of it. The 


parts of a mould 


gases generated in a loam mould are of a complex 


nature; there are gases of water—steam—carbonie 


acid, carbonie oxide, and ammoniacal compositions 


5 
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which are not determined. ‘The flame 
a loam mould, generally burns with a blue light, inter 


ing from 


spersed with greenish yellow streaks and specks. 
“0 
Moulding of Simple Rownd Forms.—Axtictes of 


‘round form, that is, a spheroid, or a segment of it, 
a cylinder and its auxiliaries, are moulded by means 
h 


of a loam-board fastened to an iron spindle, whi 


may be turned upon an imaginary axis, or the as 
of the spindle, Wherever a loam-mould is built up, 
it must be always in the sweep of a crane, or it is to 
a 

‘ill commence our illustration by the moulding of a 
soap-kettle in the pit, A soap-kettle—or soap-pan— 
in genorally partly eylindvical, with a round bottom, 


be built in that pit where it is finally to be cast. 


broad brim, and a collar, for the wooden superstruc- 
ture of planks to be sot into it, All kettles are 
moulded anid east fn an inverted position, as is shown 
fn figure 21, Tt would bo better for the quality of 
tho cast if kettles could be east bottom down, but 
this is almost impossible on account of the core. 
‘ho moulding of a kettle is represented in figure 21. 


105 
It is here performed, for want of a crane in the pit, 
on the very place where it is to be east, A. hole is 


dug in the floor of the foundry sulfiviently 


deep to 


bury the whole mond, and wide enough to pert 
the moulder to walk around the mould when he is at 
work. ‘The first thing to be done is to cast a round 
plate or ring in open sand. ‘This is to reach at least 
six inches into the kettle 
meter is to he twelve inch 
or interior diameter of the Kettle, and its larg 


that is, its smallest 


smaller than the shorter 


est 


hes te 


diameter is to be from eight to twelve in a 


than the longest diameter of the pattern. plate 


may be three-quarters of an inch or one inch thick. 


Ibis placed in a perfectly level position on the bot- 
to the height of 


tom of the pit, and raised by bri 
six or eight inches from the bottom. In the centre 


of this ring-plate a pole or piece of east iron is 
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driven in the ground, and eovered by sand to protect 
it against heat, In this pole a pan, or step, is cut 
for the pivot of the spindle to move in. A spindle 
of one and a half or two inches square ‘vrought iron, 
having a round bearing at its upper end, and a steel 


Wat its lower extremity, is now erected ; resting 
below in the centre step, and above in a plank laid 
across the pit, borne down and held in its place by 


weights placed upon it at the extremities. ‘This 
106 
spindle is to stand perfectly plumb, being exactly in 


the centre of the foundation plate. ‘To this spindle 
moveable arm is serewed, made of two rods of flat 
iron, with many holes in it, At the spindle these 
two flat bars are bent in such a manner as to catch 
two corners of the spindle, and be immoveably fast- 
Tn other cases a cast-iron 
forked arm is made with holes for screwing on the 
Joam-board, and a spindle-box with pinching-serow 
for adjustment, ‘To this arm the loam-board is 
serewed, which is an inch thick pine board, clear of 
Knots. ‘The loam-board is at first a skeleton of the 
interior of the kettle with the brim, and that slant- 


ened to it by two screws, 


ing part beyond the brim, called the knee; if turned 
upon the axis of the spindle, it will deseribe the form 
and size of the interior of the kettle. In commenc- 
ing the mould, a four inch brick wall is built upon 
the foundation plate, or platform, round, 60 a8 to 
leave two inches space between it and the loam-board, 
At the height of six inches below the corner of the 
bottom, a layer of one and a half inch iron bars is 
aid, and these are crossed by smaller hars, all 
walled-in in tho brick work. Upon these bars the 
bricks formir If the bot 
tom is round, forms half a sphere, these iron bars 


1g the crown are founded, 


are not needed; an arch may be sprung of bricks, 
107 
which generally is strong enough to resist the pres- 
sureof the fluid metal. ‘The moulder leaves a small 
opening around the spindle, serving the purpose of 
a drafthole for the fire which is to be kindled inside. 
‘Whis first brick wall is dried by a stone coal or char- 
coal fire, kindled inside below the mould. ‘The 
Joam-mortar for putting up the wall, is to be porous, 
but also strong ; some horse-dung is generally mixed 
with it, It is composed mostly of sand, and the 
layers of mortar are from half an inch to one inch 
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The bri 
burnt, light, but such as have not been melted, 
or burned too hard. Bricks are used in halves 
or bats. While the brick wall is drying, a thin 
layer of loam may be given to the mould, which 
hore constitutes the core, in ease the work is pressing 5 


ks used for this purpose are hard- 


but if thero is time, it is better to dry the bricks 
first. 
a quarter of an inch to the loam-board, still keeping 


‘The loam may after this be inereased to within 


up the fire, and drying the core gradually. ‘The 
Jast layer of loam is put on when the first loam- 
is nearly dry. It consists of finer and 


It is free from horse-dung, straw, or 


stronger loam, 
any other admixture, but is mixed with some cow- 
hair, ‘The surface is finished off by a smooth coat- 


ing of wet fine loam, the redundancies being swept 
108 
off by the loam-board, which has been washed and 


AAs the sur 


freed of all adherent loam and straw. 
is painted over, by means of a 


face gradually dries it 
paint-brush, with a mixture of charcoal-powder, clay, 
and water. ‘This coating forms the parting between 
tho core and the metal-thickness, 

‘he loan-board with which the core has bea 
formod is now rowioved, and is replaced by another 
board, eailed the thickness board. ‘The edge of the 
thickness board describes tho external form of the 
kettle, and merely touches the knee made by the 
first board. We see hore the use of the knee: it 
serves not only for the moro perfect closing of the 
‘mould below, but it is the standard mark of the loara- 
boards, Over the nearly dry core a layer of porous 
sandy loam is nowspread, and made smooth by sweop- 
ing the thickuess board around it. ‘This layor of 
Jonm forms the exact pattern of the kettle as it will 
be after casting. When well dried, this layer of 
loam receives a blackwash as the core did, and is to 
be well dried. ‘The spindle may now be removed, 


for there is no more use for it in this instance. 


Over the first foundation plate, or platform, is now 
laid another platform, whose interior diameter is 


equal to the diameter of the knee, so that this ring 
when laid down just fits, or is a little larger th 
109 
the largest part of the core. Upon this platform 
another layer of loam of nearly two inches thick is 


laid, and smoothed over by hand. There is no need 
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of a smooth surface. As long as the loam continues 
soft, the mould is kept under bars of iron bent in 
the shape of the bottom, or crown of the mould, 
and reaching down to the platform, to which they 
attach themselves by being bent under the platform. 
‘Two or three of such bars reach all over the kettle, 
others may be shorter and reach merely along the 
sides. These bars are laid over the soft loam, and 


then the mould is gradually dried, When nearly 
dry, iron hoops, which keep together the rods, are 
Jaid around the mould, and fastened to the rods by 
means of wire, ‘The whole mould, iron and all, 
receives after this a good coating of straw loam, 
with horse-dung, the iron bars being partly covered 
with it, In this manner, iron and loam aro cot 
dined and form one solid part of the mould. ‘Tho 
structure of the mould is now completed, so far a8 
the form is concerned, 


‘The whole is now thoroughly 
diol or baked by keeping up & constant fire in the 
interior of themould. Fire may be applied on the out- 
sidealso. In this instance, which is that of moulding 
a kettle with an open core, not so much fire is re- 


quired as if the core was solid. In the latter case 


10 
it requires @ thorough burning ; the eore is then to 


be made red hot; but in this instance a good drying 
Tn twenty-four 
hours the mould will be found to be dry, and ready 
to be taken apart. 

‘The taking apart of the mould is done by means 
of a crane, in caso there is one; otherwise it is to 
bo done by hand, by a pulley, or by somo other 
means which are sufficient to life the capo or cope. 
he first step to be taken is to lift, by means of a 


is sufficient to secure a safe cast. 


sharp crow-bar, the platform of the eopo from the 
platform of the core, that is, to loosen the first from 
the latter part, after which it may be lifted and sot 
upon a pair of timbers over the pit, or on any other 
convenient place where it is not exposed to moisture, 
When the cope is removed, the “ thickness" is peeled 
off from the core, the draft-hole in the erown is closed 
by a brick-bat and plastered over with loam, ‘The 
liole in the centre of the cope is also filled up to 
within two inches, all the damages on the mould 
repaired, and these patches dried. After this the 
mould receives a blackwashing, and is then finally 


ried once more. 
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This 
is almost entirely lost in taking the mould apart, 
i 


Blackivash.—The blackwash for parting cor 
chiefly of chareoal-powder, and a little elay. 


and the remainder is lost in sleeking the mould by 
the finishing clay-wash. Blackwash is always on 
hand in the foundry; it is contained in the black- 
swash tubs, of which there is one for parting and one 


The latter is composed of finely ground 


plumbago, often mixed with little chareoal, the 
whole diluted with horsedung water, or a solution 
of the soluble parts of horse-dung. ‘This black’ 
is frequently mixed with pease-meal or other meal, 
glue, and extracts from the refuse of tanneries ; but 
all these latter compositions are more or less too close, 
and cause a dull surfaco to the east, ‘The first is 
the best, if applied not too much diluted. 

‘The sleck-washing a8 well as blackvashing is to 
be done with proper caution, so as not to injure the 
sharp outlines of the mould; it is better if the frst 
of these two operations can be dispensed with, and 
the mould finished just as the loam-board left it. 
‘This latter ean be done in following the plan to be 
doseribed in eylinder forming, which is slso appli- 
cable in this case; that is, working without thick- 
nesses, When the parts of the mould are properly 
ried, it is put together again; but before # 
cut in the brim 


done, a hole of two inches round 
of the cope, to connect the gates with, for casting. 
‘The cope is to rest firmly upon the core, that is, it 


is to he put exactl jon in which it was 
Before, and shut tightly at the knee. 
laid below the foundation of the mould, which pipo 
is to be carried through the sand which is subse- 
quently rammed in, to conduct the gas from the 
interior of the core to the surface. ‘This pipe may 
bo vitier an iron pipe, or may be of baked clay, or 
it may be a space left in the sand, ‘The latter is 
objectionable, because it may fill up, and cause an 


A pipe isn 


explosion by stopping the eseape of the gas. ‘The 
‘mould is now ramined in with sand, which is done by 
iron stampers with strokes in rapid succession. ‘This 
operation is performed by at least three hands at 
onee, to break the vibrations caused by stamping, and 
preventinjury to the mould in consequence. With the 
ramoming-in of the mould, the gate for the reception 
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of the metal is to be provided for. ‘This we con- 
template to be in the lower part of the mould ; it 
is frequently done from the top, but the latter mode 
is not quite safe, and never makes as sound castings 
‘The gate may be formed 
Dy a wooden pattern or pin, a8 in green-sand mould- 
ing, but this is at best a very doubtful operation in 
its consequences; for the gate will be a long one in 
all eases, and in pulling out the pin, san may drop 


in the gate and stop it up altogether, or drop s0 
113 


inch sand as to injure the easting, 


as the way proposed here, 


he best plan 
is to have pipes ready made of burned loam; such 
pipes may be conical, and tapered so that the smaller 
end of oue pipe will fit in the larger end of another. 
In this way any length of gate may be formed, per- 
fectly secure against damages from stamping, On 
the top of the mould a flow-gate is set, which may 
pes, or it 
may be moulded in the sand. ‘The first plan, howe 
‘The whole space around the 
isin this way Gilled up with sand, and tightly 
rammed. Over this sand, that is, over the mould 
covered by the sand, pieces of pig-iroi or other heary 
pieces of iron are laid, or iron beams tied down by 
screws which reach to the platform, and are fastened 
to the latter, to prevent the least motion of the 
mould upwards, for such a motion would spoil the 
mould. Before easting, the flow-gate is covered with 
1 dry ball of loam, to’ be removed when the fluid 
metal shows itself in the gato and the mould is filled 
Over that channel or pipe, communi- 
cating with the interior of the core, a handful of 
dry wood shavings, or dry straw, is laid, and kin- 
od as soon as the hot metal is being poured in. 
‘The stopping up of the low-gate is a necessary 
operation, and the flow-gate itself also is necessary 


us 


in all cases of large castings. 


be also formed of one of burned loa 


ever, is proferable, 


moull 


‘The flow-gate is 
very useful, because it is always put on the highest 
point, or ata poiat to which most of the light impuri- 
ties which float on the melted metal are very apt to 
flow. If the How-gate is placed in such a situation, 
the imp ill naturally flow into it, For these 
reasons the flow-gate is always maile wider than the 
‘The stopping of the flow-gate until the 
metal appears, is an operation equally important, If 


east-gate. 
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the flow-gate, or any other aperture to the interior of 
the mould, is open, the gases or hot air will rush to 
the opening with a force equal to the space of the 
‘mould and the amount of hot metal tobe poured intoit. 
‘This rush of air is very apt to tear loose some loam or 
sand of the mo 
ping the openings, a certain amount of confined gas 
finds its way through the sand or loam of the mould, 


4, or even break the mould. By stop- 


and opons the pores of the mould. ‘This stopping up 


of the air channels is the safest way of preventing 
explosions and making good castings. In ease there 
is no flow-gate toa mould, and only a east-gate, the 
Jatter is to be kept full all the time during which 
metal is poured in. If there is an interruption of 


the flow, and the rush of air finds its way through 


the cast-gato, it is very apt to cool the metal, tear 


some sani loose, and by that means stop up the gate, 
U5 

or even break the mould, 

frequently, and are the common causes of failure in 

founding, When castings are mado by a single cast- 


Such accidents happen 


gate, it is advisable to make a reservoir for th 
fluid metal at the top, that is, to make the mouth of 
the gato very wide, and skim the metal well to pre- 
vent the flowing in of any impu In moulding 
hollow-ware, the wedge-shaped gits are made partly 
for causing an easy separation of the git from the 


ies. 


cast, but chiefly to have a git of largo capacity and 
small opening, to be kept full while casting. 

Gas Pipes. 
of a heavy casting ought to be made of iron, for 


‘The ait pipes leading from the core 


these pipes have an important office to perform. In 
ese such a pipe is stopped up, an explosion is 
confined in 


almost inevitable. ‘The atmospheric 
the hollow space of the core, and that air contained 
in the pores of the sand, mixed with the carbonic 
oxide gas generated of the vegetable or animal, mat- 
ter in the mould, will form an explosive mixture of 
the most dangerous kind, and will destroy any mould 
if it oxplodes. ‘The moath of the air pipe may be 
covered with burning shavings, but it is advisable first 


to lay over the mouth of it a piece of wire-gauze, 


to prevent the falling in of any dirt or fire. If 
there is fire in the pipe before the air is movi 


16 
that is, before there is any metal in the mould, 


an explosion will take place. 
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Removing of the Core.—As soon as the casting 
is done, the mould is dug up, anda portion of the 
core removed before the east is entirely cooled. 
Cylindrical eastings are liable to be split by the core, 
if the core is too strong. For these reasons the 
core is made chiefly of sand, and only enough of 
isused to keep it together. Brick cores are 


preferable to loam cores, if put together with 
sand and thick joints, becauso bricks offer somo 
resistance to the fluid metal by their mass, and are 
casily moved by a strong power, such as metal in 
the act of contraction. 


‘This is one of the evils 

Ie there is no hay-rope 
or a thick layer of sand around a core-iron, the cast- 
1g will split upon the core before it is cool, and 
Defore it can be prevented. In all eases it is advisa- 
ble to remove the core as soon as possible, and if it 
cannot be taken out altogether, then remove at least 
2 part of it, that is, eut it in some place so'as to 
afford room for the contracting east. 

Moulding without Thickness.—As an illustration 
of moulding in loam without thickness, which is cer- 
the most advantageous plan of loam-mould- 


¢ the mouling of a eylinder, 


qT 
‘The operation is similar in all cases: whether for a 


steam-engine, a blast-machino, or a cylinder for any. 
other purpose; for illustration, however, we profer 
that of a steam-engine, as the most complicated. In 
cases of narrow cylinders it is preferred to havo 
the core fixed, and move the cope, particularly 
Dividing tho 
cope ought to be avoided, if possible, for it is 


where the latter is to be divided. 


st impossible to make a correct casting in 
We will take a case for illustration 
‘where core and cope are cach in one piece, and the 


such a mould. 


latter stationary, that is, moulded in that placo 
where the eslinder is to be east. In this instance 
‘the mould for the cope is put in the pit, the same as 
the mould of the pan, above described, and founded 
the same way upon a platform. Ib is not advisable 
to make the cope above ground, even if there is a 
‘erane strong enough to carry it to the’ pit. In 
‘a mould like this, a erevice may open in trans- 
porting it, and give access to hot metal, which 
may frustrate the purpose for which the mould has 
been made. In figure 22, the moulding of a short 
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eylinder is represented, such as is now used in steam- 
engines to turn the screw propellers of steamboats. 
A pattern of the steam-ways is made in wood, solid, 


as represented in figure 23, which figure shows a side 
1s 
elevation, anda view from above. This block has the 


length of the eylinder between its flanges, and in 


Pig. 22. 


case there are any mouldings in the flange which 
run across the steam-ways, they are to be moulde 
in the wood, ‘The three core-prints are of con- 
aulerable Iength, beeause tho cores find here their 
chiof ‘support. The middle core finds another sup- 
port in the opening for the exhaust pipe, as shown in 
One side of the pattern is hollow and 


figure 23. 

cylindrica}, fitting the ext 

der, or the sweep of the Ioam-board. 
9 

the platform, erected the spindle, and screwed in the 


or diameter of the eylin- 


Hav 


aid 


Joam-board—which is almost a straight board, with 
the exception of the two knees, one abore and one 
bolow, and the moulding or hoops around the eylin« 
dor—the brick enetosure is laid, leaving from two 
to two and a half inches space for loam. ‘The pat- 
ter of the steam-ways is fastened, just touching 
the loam-board in its travel upon its axis, and walled 
in, giving it a loam coating where the bricks touch 
it, After the brick wall is nearly dry, a coating of 
Joam is given; this loam may be pretty strong, and 
mixed with hay, for the pressure upon it will be 
great, and if tho loam gives way to this pressure, 
the cylinder will be defaced. This coating is super- 
ficially dried, and another coat of hair-loam laid on, 
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which is to reach very near the loam-board, so that 
the last coating is but a little thicker than a clay- 
wash. In drying the previous loam coats, and 
making the coats thin, an almost perfectly smooth 
Tt will be 
as round and straight as a turned and polished iron. 
cylinder, and of course the casting will be similar to 
the moulding. Clay which shrinks a great deal, or 
is plastered on in too heavy coats, causes uneven 
and ragged surfaces in the mould, which is the caso 
also if the ground is uot dry before the last washing 
120 
is performed. A good facing is as smooth, sharp, 
and distinct ia its outlines ag a well made pattern 
of wood. ‘The blackwashing is here to be the very 
last operation, and to be well performed, and when 
dry must be polished by a large slecker fitting the 
circle of the cylinder, Before tho blackwashing 
of the cylinder is performed, however, the steam- 
‘ways are moulded ; while the eylinder is under the 
influence of the fire. ‘The pattern of the steam-ways 
is covered by hair-loam, leaving the eore-prints pro- 
Jecting, so as to afford access to the interior through 
the holes left by the core-prints. ‘The pattern 
receives two or three coatings of loam, sulfliciont to 
Close to 
the brick, or as far off as the square of the pattern 
{goes, a groove is eut in the loam, around the pattern, 
indieated by the dotted ling, figure 23, ‘This groove 
cuts the loam nearly through, s0 that the mould 
may be separated at this mark. ‘The mould around 
tho stoam-ways pattern is provided with iron, bent 
around it, and also irons bent around the cylinder. 


surface of the mould may be obtained, 


make the loam at least two inches thick. 


‘These irons meet at the joint or parting, and aro 
secured in their places by wire and Joam, the ends 
of the irons at thé parting terminating in hooks. 
Fastening a mould in this way by iron straps is con- 
yeuieut ant advantageous, and answers every pur- 
1 
pose, if the mould is made strong enough. If a 
cope ismade too weak because of the iron straps, 
the above is a bad fastening, and the cause of fail- 
tures or imperfect castings. Fastening a mould with 
iron is expensive, and where it can be avoided it is 
advisable so todo. In this instance it can be avoided, 
and the mould may be made serviceable without iron 


fastenings. When the steam-ways pattern is re- 
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moved, and the mould ready to be elosed again, it is 
simply closed and secured by brick-work, which latter 
While the brie 
is progressing, the cope of the steam-ways is secured 


is commenced at the bottom. work 
temporarily by some wire fastened around the eylin- 
der. The brick-work forming the enclosure to this 
part of the mould is dried by external fire, or the 
‘united heat of the fire inside and outside of the 
mould. 

‘The cores, forming the steam-ways, must be strong 
and porous. ‘They are to be as long as the hollow 
they are to form in the casting, to which is to be 
added the length of the core-prints. Cores of this 
description are generally moulded in a wooden core- 
box; but this plan is not to be recommended, for 
rood will twist and warp, particularly where it is 
wet on one side and charring hot on the other, as 


is tho caso in this instance. ‘The hest plan of mak- 


128 
‘a wood pattern of a core- 


ing the cores, is to mak 
ox, and cast it at once in iron and in open sand, 
Tn sub an iron box, a good and correct core may 
be made without much labour. he cores for the 


stoamewvays are made of strong loam, and provided 


with several core-irons, which are rods of quarter 
or half inch square iron, bent in the curves of the 
core. ‘The core-irons are dipped in strong clay 
water before they aro buried in the eore. 

Besides the eote-ieons, strings of hemp, cotton, oF 
h burn out in drying 


stray, are laid in the core, wl 
and form channels for the eseape of air, A great 
many of these strings may be used, but they must 
be thin, so as to arrest the fluid iron, in case any of it 
findsaccess to the interior of the core. ‘The eore-loain 


bait if necessary, but this is a 


may contain con 
matter which depends entirely on the quality of the 
‘The cores, after 


Joam of which the core is made. 
Being moulded, are heated to redness in a coal fire, 
with Tiberal access of air, to expel every trace of 
water, vegetable and animal matter, and carbon. 
‘When well burned, the cores receive a good black- 
washing of black-lead and clay, as little as possible 
of the latter. ‘These cores are the very last to be pat 
in the mould. 


Core for the Cylinder While the enpe of the 


cylinder is progressing 
it, on the floor of the foundry, but 


e core for it is moulded 
somewhere nea 
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within the sweep of the crane. ‘The eore is founded 
upon an iron platform, which has its suugs inside, 
and its diameter is six inches less than the diameter 
of the interior of the cope. ‘The platform of the core 
is to rest upon the platform of the cope. ‘The core is 


simply built of bricks, finished in loam, blackened 
and polished, and is thon ready to be set in its cope. 
‘The core has two knees, one below and one above, 
which are at an angle of 45°. ‘These two knees 
are necessary to keep the core in its position. In 
cease the metal is liable to porosity, which is frequently 
the case with some of the anthracite irou, and gene- 
rally so with charcoal iron, it is necessary to prolong 
the mould of the pad its flange, as shown 
in the drawing, Ggure 24, into which the sullage rises, 
Tn east iron which does not form holes, or raise any 
Upon the 
sullage piece, or in want of that, upon the upper 
edge of the cylinder, the flow-gates are set, of wl 
tere are to be at least two or three, and more if the 
iron is doubtful and the diameter of tho cylinder 
large. Before the core is put in its place, two rests 
for the steam-nay cores are cut into it. ‘The steam- 


sullage, this precaution is not required. 


‘way cores are suspended only at their two ends, 
A 
deep rest in that core, or an iron fastening which 
passes through that core, is required to secure it in 
its place, when the eylinder core is sot and woll secur- 


and liable to be lifted out at the centre core, 


ed, resting upon the platform of the cope, where itis 
secured by iron wedges. For these reasons the knees 
of the mould may be made to catch before the platform 
plates touch one another, and the space left between 


the 


can be filled up by iron wedges or scraps. 
‘The cores of the steam-ways, when put in, are well 
to the core, and then the cope of the steam- 
‘The cores are after this 


see 
‘ways put in its place. 
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secured in the openings left by the core-prints of the 
pattern, and well stopped up by moist loam, which 
is to be dried. In many cases, that straight part 


Of the steam-tays cope where the cores pass through, 
195 
mn plate, coated with Ioam, and 


‘This caution 


is covered by an 
the core-irons fastened to this plate, 
is unnecessary, as the projecting cores ean be well 
secured by dry brick-bats, ‘The mode of fastening, 
however, depends very much on the size and form 


of the steam-box, and the form of the cores. 

‘The burying of the mould and ramming-in of the 
sand is done in the usual way, but here the space 
Delow the mould is filled with sand and well secured, 
to prevent the hot metal entering below the core, 
caso the lower knee does not fit tightly, which in 
this ease is always doubtful, and eannot be secured 
beforehand. ‘The interior of the core is also filled 
with sand, if there is avy doubt of its being 
strongenough and tight. Its better when there is no 
sand in the core, at least but very little in the bot 
tom of it, ‘The opening of the core at the top is 
covered by an iron plato which is well secured, 
leaving but a small opening for the eseape of the 


gases; which opening is, as in any other instance, 
covered by a pisco of wire gauze and burning straw. 
‘he whole mould is covered, as well as the core-plate, 
with a load of iron or serows, to prevent any motion 
of the core or cope by the static pressure of the 
fluid metal, for the least lifting will inevitably 
eattoy tho caste ‘Tho ds 
aud the metal 


gate i 
to rise gradually from below. 


at the lower flange, 


‘The cores of the steam-ways are often of such 
forms 98 not so easily to be secured in their places, 
which is particularly the case with the middle, or 
exhaust core, In this, the assumed ease, there is no 


Uifficulty ; for we have two strong core-prints, and the 
core eannot bo large, as tho steam-chest is but small. 
If a eore-print ean be given on each side of the 
chest, there will be no dificulty at all, for then the 
core tus three points to rest upon, and ean be made 
safe enough. If tho other two cores are strong 
‘enough to take strong core-irons, there is no danger 
Where such advantages cannot 
be had, and where the eores are in danger of being 


of their failing. 


lifted off their seats, it is necessary to secure the 
cores by chaplets, which are put between the cores 
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and the cope of the steam-ways, for there are none 
applicable to the core of the cylinder. 

‘The use of chaplets in the steam-ways cannot 
be recommended, if it can be avoided by any 
means. The chaplets must be strong and of good 
‘wrought iron, or the fluid iron will melt or dissolve the 
chaplets, and the effect is worse than if they had not 
been used ; for the moulder depended upon a support 
ich fued en would have done better without 
supports. Tf chaplets are not made of good and very 
pare wrought iron, they are liable to melt, or are 
dissolved in the mass of cast iron. The greater 
the amonnt of the latter and the longer it keeps 
is, the greator is the danger 
of the chaplet being destroyed. Impure iron, or 
iron which contains much cinder, or thick scales of 
hi 
for the oxygen of tho seales, or cinder, will combine 
with the carbon of the east iron and form carbonic 
oxide, which cannot escape, as it is in the interior 
of the casting, and the iron next to the mould is 
senerally chilled before such gas appea 

General Remarks on Loam-Moulding.—Precane 
tions which are to be taken in loam-moulding in 
goneral, are to be particularly observed in moulding 
steain cylinders, for here the object is to mako a 
smooth, well finished casting, and one of compact 
sound metal, free of pores or holes. ‘To accomplish 
this, particular attention must be given to the following 
requisites: A strong but still a porous loam ; drying in 
coats ; a well smoothed facing before the blackening 


fluid, and the hotter 


ner-alag, is apt to produce holes in the easting, 


is put on ; well burnt cores for the steam-ways, and 
the air-holes in these so small and s0 arranged, as 
to prevent any possible entraneo of hot iron into 
these air ch the absence of all chaplets if 
128 

possible; and every part of the mould well dried. ‘The 
bearing down of the mould, and the stamping in, are 
operations which are in all eases the same. 

If there are any square or unusual forms on a 


¢ 


ler, as, for example, if one or both flanges are 


quare, or if there are extra steam-ways, or orna- 
ments, all such forms are made in wood or in 
metal (the latter is preferable), buried in the mould, 
and removed before the finishing of the mould. 

Irregular Forms.—Where forms are to be mould- 
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ei which do not permit the use of the spindle, 
Toam-mould is made either by hand, or over a wood 
pattern, ‘There are also cases where both instances 
happen in one mould. We will illustrate this by 
giving an instance of the first aud an instance of the 


latter ease. In figure 25, a bent pipe is represented, 


which cannot well be moulded in sand, and for which 


Fig. 25. 


129 
a loam-core is to be made in every instance. It 
may be moulded in sand or in loam. ‘This pipe 
forming a knee, is bent in such a way as to make 


the moulding over a wood pattern and in sand aloest 
out of the question. ‘The first step taken is tomake 
a drawing of the actual size of the object upon a 
board, and in drawing two or three sections of it, 
giving sufficient length for the core-prints. This 
board is given to the blacksmith, and one or 
moro bars of iron bent in the shape of the core, and 
thos bars united to form the eore-iron. If the 
pipe is more than eight inches in diameter, these 
dars are to be Iaid around small rings, forming in 
this way an open channel in the centre of the core. 
‘These iron bars are covered with hay-rope as usual, 
Taid on by hand, 


h latte 


and then by loot, whi 


referring repeatedly to the drawing. ‘The last loam 


con 


ing is thin and well smoothed off, before the 
parting-blackwash ia given. In such cases as this, 
it is all important to have the flanges at the right 
distance and in correct angles ; and as such castings 
generally are designed to fill a space or form a con- 
nexion botween two pipes, it is necessary to form a 
skeleton pipe of two boards, of which each fits to 


the flange of the corresponding pipe. Such a sk 
ton is easily formed by nailing boards together in 
hak plave where the pipe’ss voi be. Figure 36 wil 
show how it is performed. ‘The boards are fitted and 
nailed together, stayed by some lath, and the place of 
the anges marked by scribing around them. Over 
this another skeleton of boards is made, so as to hare 
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the dimensions of the pipe inside which are here out- 
side, with the addition of one-eighth of an inch for 
‘each foot in the length of the pipe, for shrinkage. In 
this latter skeleton the inner diameter of the pipes is 
marked and cut out, the newly made eore laid in this 
boar'l skeleton, in the exact position in which the new 
pipe is to be attached to the other pipes. The core 
is fastened in this position to the skeleton, and the 
“thickness,” which of course includes the flanges, 
is laid on the core, and gently dried. When the 
thickness is so far dried as to be secure against 
, it is removed from the skeleton boards, 
riod, blackened, and the cope put on. If the pipe 
aL 
is heavy the cope is to be fastened with fron, taking 
care to hare the parting free. Moulds for light 
pipes may be secured by a succession of wire fasten 
ss which are laid at certain distances around the 
‘The parting of the cope is done as usual, by 
cutting two grooves along the pipe in such a direction 
as to divide the cope into two halves, but so that 
each half may be lifted off the core. If the flanges 
or the thickness break off in removing the cope there 
is no harm done, if the core is not damaged in this 
operation. After the usual finish of the facing, the 
mould may be put together, and rammed in sand 
as usual. In this easo the core eaunot be Kept in 
its place without cbaplets, and a liberal number of 
them 


to be distributed between the core and the 
‘This pipe i 

When the object to be moulded presents more 
complicated forms than the one represented, tho 


cope. rammed in and cast in the usual 


experience of the moulder must be his guide in form- 
ing the plan of the mould. Analogous processes 
are here everywhere, but it is the sagacity of the 
to the most complicated forms 
tangibility, which analyzes a pattern, and finds a 


moulder which gi 


mode of execution in cases where success at first 
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sight appears to be impossible. 
152 
pattern does not happen to be divisible into two 


Te the form of a 


parts, or permit a mould of two parts, there is no 
objection to dividing it into three, four, and more 
parts, but it is a rule to make as few partings as 
possible, In every mould, it is to be a standard 
rule to provide liberally for the escape of the 
gases. 
more than two platforms, there is no objection to 


JE forms are to be moulded which require 


taking as many as may secure the greatest advan 

tage and seourity to the mould. 
Oval Forma.—Oval, curved, or tt 

must be traced by corresponding platform-plates, 


lar forms 


for no application of the spindle is possible in 
For example, to mould an oval bal 


these cases. 
ing-tub, without © pattern, a foundation plate in 


the form of the upper side of the tub is cast ia 
There is no need of its being solid— 
Figure 27 represents the 


open sand, 
it may be an oval ring. 


Fig. 2. 


contact with the edge of the plate, there is no di 


culty in obtaining 1 correct mould. If there are 


or departures from the regular form, 
Curved forms sre made 
A core, or a mould 


any projection: 
they aro made by hand, 
in a way similar to the above. 
to an elbow pipe, is moulded on a platform which has 
tho form of the curved pipe, as shown in figure 23. 


Fig. 8. 


‘The loam-board A can make only the current part 
of the mould, also a mouth or bell-shaped widening ; 
but if there are any flanges, for these a wood pattern 


is to be made. In this instance two halves of a 


2090 


‘THE SURVIVOR Vol. 5 


pipe-core are made; and these joined by moist loam 
and wire. In most instances of this kind a wood 
pattern of the object is made, and this moulded in 
sand but as the core of such forms cannot well bo 
moulded in sand, it is made in loam and applied in 
the usual way. Square forms of objects which are 


tobe moulded without patterns, are made in a similar 
134 
manner as those of an oval or irregular form; such 


‘moulds, however, require more strength than tho 
moulds of round forms, for the pressure of the fuid 
metgl upon a plain surface, tends to drive the coro 
and mould apart, with more energy than it does in 
round forms. ‘To guard against this pressure in flat 
or straight forms, is an object which requires somo 
judgment on the part of the moulder. 

Ty complicated forms aro to be moulded, the best 
plan alvways is, first to make a pattern in wood of tho 
object. Even if the pattern is not used in moulding 


directly, it ie of great service to the moulder, in 
having a form to imitate, which is moro plastic 
to bis mind than a mero drawing, All heavy 
anil complicated castings, such 9s heavy bed-plates 
5 housings, and rollers for iron 
works, are moulded in loam, if good work is ex- 
pected, ‘The heat and pressure of a mass of hot 
iron like thet poured into the mould for tho bed- 


for steam enj 


plate for the engines of the Collins Atlantic steamers, 
bei 
no matt 


forty tons or more, will destroy any sand mould, 
Complicated forms 
of this kind are partly made to drawings and partly 
over wood or metailic patterns. We will illustrate 
this subject by an instance which is not complicated, 
Dut suficiently so to show the principle upon whick 


how carefully made. 


mould of this kind deconstructed. Tn figure 20 
a screw-propeller is shown, such as aro nbw froquent- 
ly used to propel steamboats. ‘These propellers aro 
‘east in iron, copper, brass, or bronze; this, however, 
does not cause an essential difference to be made in 
e 


oustructing the mould. The four wings of this 


Fig. 20, 
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pattern are twised as shown in B. Tt is advisable 
to make a wood pattern of this propeller, dividing 
it at the dotted line in B into two halves. An 
experienced moulder will prefer to make the mould 
by hand, but generally the pattern is buried in the 
Joam, and kept there until the mould is neatly dey. 
‘hero is little difficulty in moulding this object in 
As the pattern is divided, the one 
half is moulded upon an iron platform, the larger 


the latter way. 


spaces filled by brick, and over these the usual coat- 
ing of loam. The four wings of the pattern are 
fastened by wood-serens to the nave, which may be 
drayn and the pattern Me relia parts; this forms: 
the lower part of the mould. ‘The other half of the 
pattern is moulded in parts, upon quadrant plates, 
with its dividing side downwards. ‘The mould of 
this half is taken apart, each quarter resting upon 
its quadrant platform. ‘These four quarters are set 
upon tho first half of the mould which is whole, 
and has solid platform. ‘The edges of the four 
vvings of paddles are generally sharpened out, so 
that there is little difficulty in hitting the thickness 
of tho paddles. A better mould than that deseribed 
may be made by hand; it is then divided into two 
halves as the above, but it affords a better opportu- 
nity of having the facings of the mould correct and 
uniform in texture. Many serew-propellers are 
moulded by dividing the pattern at the nave, and 
cope over each paddle, which is fitted and 
The 


moulding is preferable to the latter; it is perfectly 


makin, 


fastens 


to the cope of the nave, st way of 
safe, and makes a more correct and smooth casting. 

Moulding of Bronze Ornaments.—The art of 
casting bronze statues has beon traced to remote 
antiquity, and, to all appearance, the ancients were 
Bronzo 
at the time of 


more skilful than the moderns in this art. 
statues were so plentiful in Gre 
xt Pliny eatls them the snob 


Alexander the Great, t 


off Aloxander. Tia recorded that the Romans found 
3000 bronze statues in Athens, and as many in 
Bhodes. 
swith heavy and richly ornamented bronze castings. 


The ‘Temple of Solomon was adorned 


‘The pillars of Jachin and Boaz at the portal were 
of bronze; the molten sea of the priests to wash 
in, was east of bronze, and the metal basins at the 
entvance were of the same metal. ‘The world-renown 
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ed Colossus of Rhodes was a bronze statue of 130 

feet high 
Years after its ereetion, and its remains lay scattered 


was broken by an earthquake fifty-six 


over the ground for nearly nine hundred years, when 
they were sold by aking toa Jew, who carried at 
that time 360 tons of metal away. More recently, 
in the middle ages, bronze was extensively used for 
doors and gates of churches and cities, ‘The doors 
at the Battisterio in Florence were of such ex: 
quisite workmanship, that Michael Angelo, tho 
great architect of St. Peter's at Rome, declarod 
that these gates were worthy to be the gates of 
heaven, More recently, in-our own times, this 
beautiful art has been degraded to the manufacture 
of implements of war, and in other eases to celebrate 
tho memory of military heroes—an application no 
Detter than the other. ‘The ancients wore not 
aequaintd with a definite ally, to make their bronze 


castings of ‘Thefr mixtures were accidental ; but 
we will speak of this hereafter. 

Moutding of Statues.—The mote of forming the 
moulds for bronze castings of large size, as statues 
aud bas-relief, was never reduced to a systematic 
satisfactory evidence to show that the 
ge of this art lay dormant for centuries. 
‘The ancient Greeks were the most skilful in the execu 


tion of statues of this kind, not only eo far as form is 
concerned, but also in their preparation of the moulds 
‘Their plan of mak- 
ing mould, was to make a skeleton of plastic clay, 


and the casting of the statue. 


which was to form the core. ‘This skeleton was kept 
wet—just as the sculptors of the present day mould 
2 figure in clay—and made into an exact mould 
of the figure to be produced. 
clay pattern the cope was made, and so far dried as 


Over this wet 


of removal, after which core and cope were 
and burned. ‘The space resulting from 


the shrinking of the core, formed here the thickness 
for the metal. 
made is an evidence of the high skill of the artists 
of that time; for in case the casting fails, all the 
labour of the artist and the moulder is lost, for pat- 
ternand mould aredestroyed ateach cast. Itrequires 
préat (ecpiienbe ada caso eee tats eds 


‘The way in which such a mould was 


of casting statues and larger ornaments. 
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French Mode of Moukding Statues—A more safe, 
but very expensive plan of making moulds, was 


practised in the seventeenth and eighteenth centu- 
ries. ‘The pattern for larger statues was made of 
plaster of paris, instead of elay, because the latter 
‘This plaster 
‘was laid on and fastened to a skeleton of iron. 


shrinks a great deal in large masses. 
Over 
this pattern, which might be either an original or a 
pattern at hand, a east of plaster is made, and this 


plaster moulil divided so as to remore it convenient! 


Over parts of this plaster mould coats of wax are 
Inid, which form the ‘thi 
compound of six parts of 


kness.” The wax is a 


and one of white pitch, 
The 
plaster mould receives a film of oil hefore the wax 


with which a little tallow or oil is mixed. 


is put on, and the first coating of wax is Iaid on 
‘varm by means of a paint brush, A skeleton of 
iron bars is now made, composed of heavy and small 
iron, also iron wire and wire gauze, having, a8 near 
a8 possible, the form of the object to be east. The 
segments of wax are fastened to this iron skeleton, 
and finally the whole surrounded by the plaster 
cope. Into this hollow mould, which is composed of 
the cope of plaster, a thickness of wax, and an iron 
sheleton in the intern, the cement forming the 
coro is east. 
of plaster of patis, and one of br 
bricks, east through an opening made in a convenient 
When this 
core is hardened, which takes but a short time, tho 


‘This cement is composed of two parts 


‘k-dust, or ground 
placo as high as possible on the mould, 


plaster cope is removed, the damages in the wax 
mould repaired, and a number of simall gits for con- 
ducting the metal, and othor gates for letting out the 
gases, are fastened around the figure. ‘These gates 
are made of wax, from half an inch to one inch thick, 
and fastened to the Sgure in such places where the 
None are to be on the 
‘Small wire is 


east injury will be done. 
faco, hands, or other delieate parts. 
used to keep these gates in their places. ‘The final 
cope is then made in the usual way of sand-loam, 
mixed with cow-hair, or horse-dung, ‘The frst coat- 
ing on the wax figure, however, consists of finely 
ground brick-dust, mixed with the white of egg 
or glue, forming a kind of paint. This is painted 


twenty times and more over the pattern. After 
first coat follows a coating of hair-loam, and finally 
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horse-dung loam. 
with iron fastenings, and at last receives 9 brick 
enclosure, which is also secured by iron binders. 


This loam-cope is to be provided 


Below and around this mould fire-places are erected, 
pre 
which are so distributed as, when fire is made in them, 


tomake the mould uniformly warm outside and inside, 
and heat it ton almost reil heat. ‘The wax forming 
the thickness is the first that flows out, and leaves a 
space in the mould of the same thickness as the east 
is tobe, ‘The quantity of metal needed to fill the 
mould is exactly that space occupied by the wax. 
‘This process of moulding is complicated, but it is 
safe and insures good castings. It has the advantage 
over the Grecian mode, that the original pattern, tho 
plaster cope, is never lost. 

By skill and dexterity the artist may shorten the 
above process. One way is to build the plaster cope 
dicootly over the iron skeleton for the core, east the 
mould full of core-comont, remove the plaster cope, 
and shave the thickness" off the core. ‘Then put 
the plaster cope again around this core, and east the 
thickness space full of wax. Over this wax east, the 
Joa cope is made, as described above, 

At the present time there is no settled system in 
the easting of bronze statues: tho artists follow their 
ovn individual inclinationsand experience, In many 

wtances cores are built up first, covered uy land 
with loam, and burned; then the wax is put on, and 


the pattern made upon the core; over this pattern 
the loam eope is moulded, the wax melted out, and 
the mould filled with dietel in the uoual way. In 
this way the pattern is lost. In other cases they 
make a care as above, cover it by wax plates made 
in the plaster mould, and proceed as deseribed before. 
All the difference from that described in the past pages 
is here the making of the core, which, if made in 
the latter way, is more perfect, and more certain to 
secure success. 

‘Tron Statues require more metal than bronzo 
statues, and also strongly burnt moulds, Here 
the core is built up first, and the “ thickness" Inid 
on in fine clay. ‘The pattern is made by the seulp- 
tor upon the core. ‘The cope is made and divided 
in common lonts-moulding, the thickness removed, 


and the mould put together with that caution re- 
quired to make the operation successful. ‘The pattern 
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of course is lost, and if the easting fails it is to be 
made anew. A mould over a pattern at hand, may 
be made over that pattern, but the core is to be 
mado by hand. In all eases core as well as cope 
are to be well provided with iron stays, and ehaplets, 
and are to be perfectly dry. 
taken, there will be no failure in casting. 


IE such cautions are 


Bas-reliafs,—Vlat bronze eastings, as ornamented, 


pannels, facings, and single ornaments, are ca 


the usual way in iron flasks, in new sand, and dried. 
M3 
If the patterns are too complicated, or underworked, 


0. as to make many cores necessary, the facing of 
the mould is made in fine strong sand, entirely eom- 
posed of cores, and over these cores, as a parting, 
the whole of the cores are covered with common mould- 
ing sand and dried all together. ‘The parting between 
the cores and the sand is made by common parting- 


sand, ‘To avoid the division of the mould, the pat 


terns are frequently cut in such places and 
as to remove the pattorn in parts. ‘This latter mode 
of moulding, because it is the cheapest, is practised 
in the taanufacture of articles which are in common 
use, 

Moulding of Beils—Small bells aro generally 
moulded in sand, from a metal oF wood pattern, and 
the sand mould is dried in a stove, as before 


dosoribei. We shall give no deseription of the 
manufacture of small bells, to which class bells of 
from one bundeed to two hundred pounds’ w 
belong, but confine ourselves to a description of the 
moulding of the larger kinds. ‘The most important 
part of this art, is‘ the construction or the form of 
the bell. Another equally interesting is the com 
position of bell-metal. 


In this place we shall only 

apeak of the moulding of a large bell. In figure 

80, a mould is represented as it is sunk in the pi 

for baling, ‘hare inne sasenialdiferones between 

moulding a bell and a cast-iron Kettle. ‘The core is 

built in brick upon an iron platform, which is to 
Fig. 
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have snuigs, in case the mould is made above ground. 
‘This briek core is covered with three-fourths of an 
inch or one inch thick of hair-loam, and the last sur- 


faco-washing is given by a finely ground composition 
of clay and brick-dust. ‘This latter is mixed with an 
extract of horse-dung, to which is added a little sat- 
‘ammonia. Upon the core the “thickness” is laid 
in Toam-sand, but the thickness is again washed 
with fine clay to give it a smooth surface, Orna- 
ments which have been previously moulded, either 
in wax, wood, or metal, are now pasted on by means 
at 
the ornaments are of such a nature as to prevent tho 


of was, glue, or any other kind of cement, 


lifting of tho cope without them—for the cope 


cannot be divided-—tho ornaments are fastenod to 
45 
the (lfickness by tallow, or a mixture of tallow and 


wax. A little heat given to the mould will melt the 
tallow, after which the ornaments adhere to the cope, 
from which they may be removed when the cope is 
lifted off the core, ‘Tho thickness is to be well 
polished; and, as no coal can be used for parting, the 
whole is slightly dusted over with wood-ashes. ‘The 
parting between the core and the thickness is also 
made with ashes. ‘The cope is laid on at first by 
means of a paint-brush, the paint consisting of clay 
and ground bricks, made thin by horse-dung water. 
4 to be thin and fine; upon it hair- 
loam, aud finally straw-loam is laid. 


is coating 


‘The crown of tho bell is moulded over a wood 
pattern, after the spindle is removed. ‘The iron or 
steel staple for the hammer is set in the core, into 
the hollow left by the spindle. It projects into 
the thickness, so as to be cast into the metal. ‘The 
facing of the mould ought to be finished when tho 
cope is lifted off Small defects may oceur, and 
are, if not very large, left as they are; the excess 
of metal in thoge places is chiselled off after the bell 

east. All that can be done in polishing the facing 
of the mould is to give it a uniform dusting of ashes. 
When the mould is perfectly dry, it is put together 
‘The core may be filled with sand, if 

15 
preferred, but there is no harm done if it is left open 5 
for bell-metal does not generate much gas, and 
there is no danger of an explosion. ‘The cope is in 
some measure seoured by iron, but its chief security 


for casting. 
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is in the strong, well rammed sand of the pit. ‘The 
cast-gate is on the top of the bell, either on the 
crown, oF if the latter is ornamented, on one side 
of it, Flow-gates are of no use here, the metal is 
to be clean before it enters the moald: there is 
no danger of sullago. 

Moulds consisting partly of loam or sand, and 
‘partly of metal, are in frequent use in iron foundries. 
Small car-ivheels, boshes for eart-wheels, and car- 
‘wheels for mining establishments, receive their bore 
by being cast over an iron or steel core. Such a 
core-iron isa little tapered, to admit of its being freed 
from the casting by a smart stroke of the hammer. 
‘The casting is never left to cool entirely before the 
core is removed. 

ing is hot, but so far cooled as to resist the draw- 

ing out of the core-iron. 

Chilled raitroad-ear wheel are another article 
where iron is employed as part of the mould. ‘The 
cast and chilled raitroad wheels now in general use, 


It is generally removed when the 


cast in a mould composed of green sand and 
itor. In Sguee3t in shonn sould ia which a chilled 


wheel It consists of three boxes. The 
lower is a box of common round form, merely to 
hhold the sand and give support to the contre core 


ast. 


and tho middle box. ‘The upper box is of a similar 
form, also round. ‘The middle box is a solid ring 
east of strong gray or mottled iron, and bored 
out upon a turning lathe, giving it the reverse 
of the exact form of the rim of the wheel. ‘This 
middle box ought to be at least as heavy as the 
it is preferable if 
‘All the three 
boxes are joined by ears end pins as usual, and the 
latter ought to fit well without being too tight. ‘The 
chief difficulty in casting these chilled wheels is to 
n to prevent the 


wheel is to be after casting, an 
it has two or threo times that weight. 


make the cast of a uniform str 
wheels from breaking. Wheels with spokes or arms 
are very liable to this evil, and are to be cast with 


their hubs divided into three or more segments, which 
are afterwards banded by wrought-iron tires before 
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fastening them to the ear axles. At present, most 
48 
of these wheels are cast with corrugated dises or 


plates; in this way the hub may be east solid, and 
the wheel is not so liable to be subjected to an un- 
equal strain in the metal as when east with spokes. 
Tn such plate-wheels the whole space between the 
rim and the hub is filled by metal, which, however, 
jin most cases is not more than three-quarters of an 
inch thick. The rim of a good wheel 
is to be as hard as hardened steel at its periphery, 
Dut soft and gray in its central parts, ‘The first 
requisite is more safely attained by having a heavy 
chill; but if the chill is too heavy, the inner parts 
are apt to suffer the cooling qualities of the chill. 
Success in this branch of founding depends very 
ouch on the quality of the iron of which the wheels 
are cast; but of this we shall speak again in another 
place, Soon after easting such wheels it is advi- 
sable to open the mould, and remove the sand from 
tral parts, $0 a8 to make it cool faster; this 


inch or o1 


the c 
precaution saves many castings, not only in this 
particular ease, but in many other instances. Uni- 
formity in cooling is as necessary to success as good 
‘The thinnest parts of castings which cool 
iably break ; but if a casting cools 
uniformly, there is no danger of strain in the metal. 

Chie Mellert—Ong of the mos important eases 


of this kind of moulding and casting in iron moulds, 
is the casting of chilled rollers, ‘There are some 
good chilled rollers manufactured in the Western 
fou We will not, 
allude to any particular ease, but deseribe the pro- 


ies, particularly at Pittsburgh. 


cess of making chilled rollers, generally. ‘The mould 
for ac 


led roller consists of three parts, as shown 


in figure 82. ‘The lower box of iron or wood is 


filled with “new sand” or a coment, a strong com- 
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position of clay and sand, in which a wood pattern 
is moulded which forms the coupling and the neck 
of the roller. ‘The middle part of the mould 


chill, a beavy iron e 


the 


linder well bored. 


‘The upper 
part of the mould consists again of a box, but is 
higher than the lower bos, so as to make room for 


the head in which the impurities of the iron, “sullage,” 
150 
are to be gathered. ‘The two boxes with their con- 


tents of sand are to be well dried. In many estab- 
lishments the tivo ends of the roller are moulded in 
icity of roller 
and coupling; but this ean be quite as safely arrived 
at by fitting the ears and pins of the boxes well to 
The chill 
mould: it ought to be at least three times as heavy 


loam, over the chill, to secure eone 


the chill. 


the important part in this 


as tho roller which is tobe east in it, and provided with 
wrought-iron hoops to prevent its falling to pieces, 
for it will i 


variably erack if not made of very strong, 
‘The iron of which a chill is east is to be 
Gray iron 
is too bad a conductor of heat; it is liable to melt 
ast. 


cust iron, 
strong, fine-gra 


ned, and not too gray, 


with the Iron that makes a good roller will 


make a good chill. ‘The facing of the mould 
blackened like any other mould, but the blacken- 
ing is to be stronger than in other cases, to resist 
The 


chill is blackened with a thin coating of very fine 


more the abrasive motion of the fluid metal. 


Diack-lead, mised with the purest kind of clay; 


this coating is to be very thin, or it will seale off 


before it is of service, ‘Che most important 


making chilled rollers is the mode of casting them, 
and tho quality of iron used. OF the latter wo shall 


speak in another place, ‘To cast # roller, whether a 


ist 
chilled roller or any other, from above, would cause 
2 failure, for the roller will be useless. All rollers 


are to be cast from below. It is not sufficient to 
conduct the iron in below; there is a particular 
way in which the best roller may be cast, for 
almost every kind of iron, ‘The general mode is 


represented in figure 33, which shows the upper 
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side of the lower box. 
the east-gate and channel, as it is seen from above. 
‘The gate is conducted to the lower journal of 
‘he roller, and its channel continues to a certain 
distance around it; it touches the mould in a tan- 


In A is ropresonted 


gential direction, In casting fuidl metal in this gate 
the metal will assume a rotary motion around the 
axis of the roller, or, which is the same, the axis of 


tho mould. ‘This motion will carry all the heavy 


and pure iron towards the periphery or the face of 
the mould, and the sullago will concentrate in tho 
centre. 
iron wpon the cil, for. jg, would burn w hole into ity 


Ie is a bad plan to lead the current of hot 


and melt chill and roller in that place together, 
‘The gate must be in the lower box, in the sand or the 
Joam-mould. The quality of the melted iron modifies 
in some measure the form of the gate, for stiff or cold. 
iron requires a rapid circular motion, while fluid, 
thin to have less motion, or it is liable to 
tuelt to the chill. ‘The roller is kept in the mould 
until perfectly cool, but the cooling may be accele- 
rated by digging up the sand around the ch 

Casting Tron to Stec—One branch of moulding 
and casting we havo to mention bofore we leave this 
subject: it is the easting together of iron and steel. 
At present many anvils, vices, and other articles aro 
made of cast iron, mounted with steel, which are in 
a fair way of driving all the wrought-iron articles 
of this kind out of the market. ‘The welding together 
of stoel and cast iron is not dificult, if the steel is 
not succoed 


iron 


not too refractory. ‘This process 
at all with German or shear stecl, and hardly so 
with Dlistered steel, but it is easily performed with 
cast steel, by solilering it to east iron by means of 
ron filings and borax. Of the manufacture 
of these castiron articles with steel faces we can 
give but the outlines, having had no opportunity of 
thoroughly acquaiuted with this branch. 


becom! 


‘Whe cast-steel plates to be welded to the faces 


of anvils, are generally from a half to fve-eighths 
of an inch thick, and as wide as the face itself 
‘hese are ground or filed white on one side, and 
then covered on that side with a coating of ealcined 
borax. The plate, with the berax on it, is heated 
gently until the borax melts, which covers it with a 


fusible transparent glaze. ‘The plate in this condi- 
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tion is laid quite hot in the mould, whi 


made of dry and strong sand. The iron is poured 


in and rises from below; the steel plate being the 
lowest part of the mould, it will have the hot 
‘The heat to be given to the iron will depend 


in some measure on the quality of the steel; shear 


steel requires hotter fron than east steel. ‘The cast 
iron used for these purposes, is to be strong aud 
gray, but not too gray, or the union of the iron and 
steel is not strong. White east iron will not answer 
in this case, partly because the casting would be too 
‘weak, but chielly beeause the cast iron would fly oF 
Ic, in hardening the stecl. ‘The hardening -is 
dono under a considerable heat, with an access of 
water falling from an elevation of ten fect or more. 

Moulds for Lead, Tin, se. soe—Besides these 
moulds of sand, loam, and partly iron, there are 
ed of metal, 
Such 


or 


moulds which are entirely constra 
either of iron, copper, brass, or bronze, 
i 


moulds are used for casti 


1g tin, lead, pewter, Bi 
tanoia metal, zine, types, and otherarticlesof econ 


and ornament. Brass or bronze moulds are gene 
rally preferred to iron moulds, because they do not 
corrode as iron moulds do, and retain a more perfect 
polish, Such moulds are constructed on the same 
Ifa metal mould 
cach 
is provided with a handle sufficiently long to protect 
‘The parts 
of such a mould must be nicely fitted together, and 
Kept in their position by ears and pins, or in many 
‘The mould is gently heated 
poured into it, to secure the fill- 


principle as sand or loam-moulds, 


is divided into two, three, or more part art 


tho hands against the heat of the mould. 


instances by wedges. 
before any metal 
ing of the space in the mould, for many of the most 
fusible metals and alloys cannot lose much heat 


from melting to congealing. ‘The moulds must be 


well polished after cach cast, and are then rubbed 
1g oil or tallow, and which 


facing of 


the mould. 


In many eases a covering or film of 
pounge-powder—sandarach—beaten up with the 
white of an egg, is preferred, particularly for alloys. 


Single metals work better with oil or fat. 


Boulis for Copper and Brass, if it is intended to 
155 


make sheets of these metals, are for the first im 
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simply eastiron boxes, in which the iron is from one 
and a half to two inches thick. ‘These boxes are form- 
‘ed so as to be taken apart, for the copper will adhere 
to the iron if it is very hot. ‘These iron moulds aro 
to be very clean, or the east of copper, which is from 
two to three inches thick, is apt to have holes, whieh 
makes it useless for sheets. Brass may be cast in 
the same way as copper, but it is more safe to cast 
brass plates for sheets between two stone-plates. 
‘These stones may be of granite, freestone, or any other 


kind of hard fine-grained quarts stone. 
to be from 
against falls 


‘They are 


to twelve inches thick, and secured 
to pieces, in ease they crack, by iron 


hoops. ‘The space between the stones for making 
the thickness, is formed by iron rods, Such « mould 
is to be in the sweep of strong erane, and is in 
the whole a somewhat complicated operation, foreign 
to our subject. 

Stereotyping—Plaster of Paris moulds are used 
for many articles east of fusible metal, but particu. 
larly for stereotyping plates used in printing books. 
Fine plaster of paris is first cast over a page of 
letter composition, and this thin coating strengthened 
by coarse plaster. ‘This plaster mould is dried at a 
boiling heat in appropriate stoves, and then dipped 

16 
ina kettle filled with melted type metal. When 
the mould is cooled the plaster is broken off, and, ac- 
cording to the skill of the operator, a more or less, 
true copy of the letters which sorved as a pattern 
is obtained. 

‘There was a kind of stereotype process for- 
erly practised, which deserves, on account of 
the principles involved, not to be forgotten. Before 
the invention of the present mode of casting stereo- 


types under the influence of pressure in a metallic 
bath, they were madé simply by pressing the pate 
tern,—which might be a wood cut, or a composed 
form,—upon the liquid metal, just when at the point 


of congelation, It was a process which required 


skill and dexterity, but made better casts than the 
present mode of stereotyping. ‘The fine stereotyped 
prints made at the end of the last and the first 
part of this century were stereotyped in this way. 


1e beautiful stereotypes of Firmin Didot in Paria 


were done in this manner. ‘The metal used for mak- 
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ing the mould was lead witha litle tin; this was melted 
and cast in a paper-box as large as the east was to 
be. 
thick and resting upon a level table, evoled very uni- 


‘The fluid metal was but one-eighth of an inch 


formly. ‘The moment when the metal was going to 
erystalliz 


(assume its solid form) was the time to 
157, 

put the wood engraving or form of types down upon 

‘This process, performed 


it, with a certain force. 
swith skill, made better and more correct impressions 
than the present plaster of paris mould. This first 
or lead impression served a3 a mould for the next 
east. 


‘The next 


cast was made of type metal, or an 
"This metal was east like the 
first, in alow paper box, and the moment when it was 
gping to congeal, the lead mould was with foree put 
down upon it, This latter east was the true copy of 
tho pattern. 
by a screen of sheet iron, to protect the operator 
against tho ying hot metal. ‘The thin film of oxide, 
covering the melted metal, was the means of prev 


alloy still more fusible, 


The paper boxes were surrounded 


ingthe adherence of one metal to the other. Machines 
have beon in operation to perfect this process, and 
make it less dependent upon the operator still, the 
present mode of casting stereotypes has prevailed 
over the old method, as it is supposed to be more 
advantageous. If there is no advantage in stereo- 
typing lettor-press in the old way, it is certain that 
engravings are made more perfect in that manner. 
‘The composition of the metal for this art, may be 


varied from the melting point of lead to the melting 
of an alloy which requires but the boiling heat of 
water. 
158 

Impressions and Castings. Before we proceed to 
the consideration of metals, we will speak of some 
interesting operations connected with the fine arts. 
We allude here only to relief impressions, not to 
those in ink or colours. ‘The materials in which 
impressions may be made, are wax, paper, whalebone, 
horn, glass, sulphur, and many other materials to be 
mentioned in the course of this chapter. Impres- 
sions are made in many materials, and a variety of 


operations in the useful arts depend upon this mani- 
pulation. ‘The operations in the mint, and stamping 
of medals and utensils, as spoons, forks, and pans, 
are parts of this branch of art; reliefs in copper, 
brass, and silver sheets, the pressing of wooden sauif 
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or other boxes, of handles for canes and umbrellas, 
of leather, cloth, and paper, all belong to a different 
branch from that we are investigating. Most of 
this work is performed by stamping-machines and 
dies, where tho rolief part of tho dio is station 
ary, and the counterpart or intaglio moveable. 
Some of these operations are closely connected with 
our art, and for these reasons we will describe 
a few of them, Impressions of small objects are 
easily taken: the dificulty in making large im- 
pressions inereases rapidly with the size of the 


impression, ‘The use of impressions in this ease, is 


to obtain moulds from patterns which will not bear 
cast or mould, as coins, gems, ke, 

Waz is one of the best anaterials to take impres- 
ions with ; yellow wax is particularly qualified for 
this purpose. Before using it, it is to be gently 
warmed and worked betweon tho fingers, after which 
it is more uniform in composition, less adherent to 
‘other matter, and stronger in itself, The only objec- 
tion to it is, that it is not very durable, and is to be 
kept with caution to save the sharp impressions of the 


original. Such impressionsin waxare made where tho 
original pattern will not bear heat or water. ‘Their uso 
is to make plaster coats over thom, and prepare the 
plaster east for patterns to be moulded in sand. 
Bread in ervmbs, is another material for taking 
impressions. If this is well worked botieon the 
fingers before the impression is taken, it ean be dried 
without cracking, and casts of sulphur, plaster, or 
other matter may be made in it with success, 
Impressions in sealing-wax ean only bo mado in 
cases where the pattern is not liable to injury from the 
heat of melted sealing-wax. In this operation seal- 
ing-wax of the best quality is required ; it is to bo 
melted 


4 thin layer in a metallic eapsule ovor the 
flame of a lamp, and the pattern, as lapidary or 
seals, is impressed upon it when neat the point of 
eongelation. Impressions in soaling-wax are very 
useful for taking casts in clay or plaster, aud 
if enclosed in a metal capsule they may be moulded 


fa sand. 
and the pattern which gives the impression very 


‘The meited wax must be free of blisters, 


Sulphur, is « material very usefal in taking im- 
anewhat difficult to succeed with 


pressions, but it is 
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it, ‘There are two ways in which itean be done: we 


vill mention both. If sulphur is melted to nearly its 
boiling point, it assumes a pasty appearance. If in 
this condition it is quickly east into a large vessel of 
‘The 
detached parts may be united under water, without 
injury to the condition of the sulphur. ‘This patty 
sulphur will take fine impressions, and regain in a 


cold water, it will retain that pasty form. 


few days its natural hardness. A less difieult opera- 
tion is the following. In melting sulphur it first 
assumes a watery appearance, is clear and liquid, 
but by increased heat becomes brown and tough, and 
In this state it 
is cast upon a plate, where, in gradually cooling, it 
becomes liquid, and after this eongeals all at o 


at last it burns with a blue flame. 


When the sulphur is just beginning to har 
pattern is pressed firmly upon it, and a good sharp 
impression is thus obtained. 
161 
Glass improssions are vory durable, but are not 
a0 ensily made, 


‘To copy a coin, eameo, or medal in 


glass, an iron welded ring about half or three-fourths 
of an 


ch high, a little larger than the pattern, is 
Jaid ayound it, In this iron ring upon the pattern, 
damp tripoli of Corfu,—other kinds of rotten stone 


cannot be recommended, because the chemical con 


position of this tripoli is the chief condition of suc- 


coss—is rammed on just as in sand moulding. 
‘The faving is to be the finost part of the tripoli, and 
worked through a fine silk sieve. When the pattern 
is removed, this mould is at first gently dried and 
gradually exposed to a stronger heat, o expel every 
Upon the face of this mould 
around piece of fusible glass is laid a little larger 


particle of moisture. 


than the pattern, and the whole exposed to the heat 
of a cupola or mufile, such as assayers use for 
refining and assaying. ‘The glass will soften by 
degrees and fill the mould, the refractory character 
of the silicions tripoli preventing it from melt 
ing together with it. Coloured impressions may 
be made simply by melting the coloured glass first 
down into those parts which are to be colouréd, and 
then covering the whole with such giass as we intend 
latter 


the body of the impression to eonsist of. 


process, however, requires two moulds, and two opera- 


162 
tions; the first mould makes but one colour of glass, 


hich is to be ground onits reverse, before the second 
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or body plate can be melted to it. ‘The glass used 
in this art is that of which pastes or artificial gems 
and precious stones are made. 

Clay is an excellent material for taking impres- 
sions, but its shrinking, and consequent erack- 
make it less useful as a material for taking 
impressions. 


It is most extensively employed as 
a means of raising ornaments upon porcelain. If 
coloured ornaments are wanted, the white clay is 
coloured by a fire-proof colour, pressed into a bronze 
mould, made flush with the mould by a bone spatula, 
The ground mass 


laid over it, to which it will ad- 


here, ‘The contraction incident to clay impres- 
By 
tion of the 
ial pattern may be obtained, true in all particu- 


sions may be brought to useful account. 
repeated moulding and drying » dimi 


but somewhat less sharp. 
Artigetal-wood impressions may be made by mix- 
t with a solution of glue 5 parts and 
Phe moulds for this mass may 
‘be made of metal, wood, sulphur, or even plaster of 
ris, covered with a film of oil. 


‘Tho mass is 
Impressions of 


kind are never sharp, but answer for many purposes 
163 
of wood-carvings, ‘They may be varnished 


ded like wood,-but cannot be used in damp 

Saw-dust of willow, maplo, gum, and similar 
.is of wood, is preferable to that of hard wood, 
ine wood, An addition of finely 
powidered chalk, rotten-stone, or fine sand, improves 
the sharpness of the impression. Clay does not 
answer in this composition, on account of its affinity 
for water. 


pressed into the mould by hand. 


places. 


ki 


as mahogany, or 


Castings of other materials than metals are 
not exter 


ly in use, but are of importance as 
means of making patterns. 

Plaster of Paris is the most important in this 
range of materials. It is made by calcining pounded 
or ground gypsum gently in an oven: a common 
bake-oven is sufficient for a small quantity, for there 
is no other ingredient in the composition of the 
gypsina to be driven off but the water of erystalliza- 
‘Too much heat deadens the plaster, and too 
little heat makes it work slow and absorb less water 


of crystallization. Plaster of paris exposed to atmo- 


spheric air loses its quality of hardening with water ; 
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gentle heat in an iron kettle and stirring, restores 
the lost capacity for water. ‘To work successfully 
in plaster, experience and skill are required, but we 
164 
will try to give as good practical information asis in 
our power. 

One of tho first requisites to success in this 
work is a thorough acquaintance with the nature 
of the plaster. If the material is a strange one, it is 
advisable to caleine it in an iron kettle under repeated 
stirring to a red heat, or so far as the kettle will 
‘The 
quantity of water with which any kind of plas- 


admit of, before running the risk of a cast. 


tor will assume its greatest hardness, is to be tried 
by experiments. Some qualities absorb more water 
vle with the 
Toast water, but it requires dexterity to make sharp 
castings of a sti pasty plaster. 
harder if warm water is used. 


than others. ‘The hardest casts are m: 


‘The casts are also 
To prevent large 
pores, and blisters in the east, the solution i 


to be c 


antly stirred, and kept in motion until 
‘The best 
sts are made if very thin solution is first 


tho plastor is hardened in the mould. 
plastor ea 
spread over the face of the mould, and upon this 
whilo wet yet, stronger cast is made. ‘This will unite 
strength and beauty in the same cast. Foreign 
matter ought not to be mixed with plaster: it invari- 
ably impairs tho strength of the east. If plaster 
is to bo used for making patterns, one-third of slack- 


ed lime may be mixed with it. ‘This keeps the plas- 


165 
tor for a long time in a 
an opportunity to alter the form of it so long as it 
fg in that state. A little lime mixed with pure 
plaster, makes it more useful for moulds, particu- 
Jarly where metals are to be cast in it. ‘The best 
mixture for making moulds of plaster for metal, is 
-stone, 


ty condition, and offers 


to imix it with one-third of finely ground pani 
anda little clay. All other admixtures to improve 
the harduess or strength of plaster are useless. ‘The 
strongest casts are easts of fresh, well burnt plaster, 
‘which was not too thin wheneast. A mould of plaster 
‘may be made over any pattern which is impervious 
to water; therefore all patterns which absorb water 
are to be covered by a varnish which excludes water. 


In varnishing a pattern the varnish is to be Iai 
thin, and uniform, not to mutilate the pattern, or All 


up fine cavities. As an illustration of this subject, 
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‘we will give a description of some practical easos. 
‘To cast a mould of a coin, of of a srood engraving, 
the pattern is first brushed over with oil or soap- 
water, and then laid on a level place upon a board or 
table. Tzis now surrounded with an enclosure of var- 
nished pasteboard, tin-plate, or anything light and 
flexible, which is to be fastened tightly around the 
pattern. ‘This is to project above the face of the pat- 
fem the proposed thickness of the plaster cast—if 


it is higher there is no harm done. Plaster of paris 
is now mixed with an excess of water, in a common 
water pit 


moment at rest, the coarse plaster will settle at tho 


wer, well stirred, and after remaining a 


bottom, and the finer portion be suspended in the 
water. ‘The lightor part of this liquid is gontly cast 
over the pattern, while the latter is constantly and 
gently struck, so as to settle the particles of plaster 


in the finest erevices of the pattern, and make air 
bubbles rise, which often pertinaciously adhere to 
the pattern, ‘The coarse sediment of the plaster is 
thrown away, or saved and exposed to another fire 
Defore being used again. After five or ten minutes! 

ing, tho fine plaster is settled in the mould, 
nd clear water stands over it. 


‘This water is cast 
off as dry as possible, and somo fresh plaster, 
‘ory stif, is cast over the first thin facing to strength. 
on it. ho first cast is made very thin merely to 
cover the pattern, for it will be too weak and porous 
for any practical purpose, even if east thicker. The 
‘two casts will unite firmly, and form a useful whole, 
ng a vory minute impression and being strong 
beside ‘ha plaster mould is dried, to expol 
all the water from it, and may then be used to 
Tf this mould 


xed 


cast fusible metal, wax, or sulphur in, 
is to be used for making plaster casts, it is varnished 
197 

first, which is done by a gum-shellac varnish, or 
by soaking the mould in wax. ‘The first is the pre- 
ferable plan. ‘Tho first coating or facing of plaster 
may be put on by a fine camel’s-hair brush, but this 

y is not so sure of making perfect impressions as 
that described. ‘There is a certain time for re- 
moving the cast from the pattern; if this is 
done too soon the east is too soft, and will break, 
and if done too late it will adhere to the pattern, 
For small objects, and strong plaster, from ten to 
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fifteen minutes is sufficient; for larger ones, from 
fifteen minutes to one hour will be required, before 
The 
patterns are to be covered by a film of oil, as remark- 


the cast can be separated from the pattern. 


ed before; this subject requires more attention than 
at first sight appears necessary. Pure oil is Tinble 
to fill the finer parts of the pattern and prevent 
the access of the plaster it has, besides, the evil 
influence upon the east that it prevents the harden- 
ing of it, and if, therefore, the cast is sharp at first, 
the least rubbing will abrade the facing, at least the 
finer parts of it, A solution of white hard soap 
brushed over the pattern is preferable, but if the 
pattern is not very well smoothed or well varnished, 
if of wood, the east is apt to adhere to the pattern. 
In most eases a mixture of a strong solution of soap, 


naterial. 


anil little oi, is found tobe the best parting 


Oil generally gives colouring to the whit 
‘white hard soap does not. 

Phe Moulding of Statues in plaster of paris i 
not an object of general interest, and for this reason 
is hardly worth the pains of describing and reading 
an essay on it; bub as it affords the best illustra 
of moulding busts and statues, we will give this 


plaster, 


subject more attention than we otherwise should 
Where are three different ways of moulding 
The first is to make the 
mould and the cast in parts, and serew or cement 
these parts together. ‘This is an imperfect mode 
of forming statues, which never makes correct 
work, for it depends not only on the moulder, but 


lo. 
© complicated statue. 


‘lso on the finisher who puts the parts of the statue 
together, how far the cast may be true to the 
original pattern. 
screwed together; if plaster they are cemented 


‘he parts of metal statues are 


together by plaster, and the joints smoothed. Statues 
of this kind are weak, nor can they be correct, as 
it is almost impossible to destroy all traces of the 
Joints. 

‘Whe second manner of forming statues is to cover 
the original with a thin 


ting of plaster, one-fourth 

to one-half of an inch thick, and paint this coat black, 
169. 

givingit avery thin film of charcoal-powder, strength- 

ened with glue, and over this coating a thick coat of 

‘gypsum, two or three and more inches thick, sccord- 


ing to the size of the pattern. This is laid on with 
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the trowel. When this last coat is sufficiently dry 
to admit working at it, the eopo is divided by black 
chalk into so many parts as are necessary to 
secure the separation of the cope from the pat- 
tern. ‘The moulder of course is to be well acquainted 
with the pattern, or he could not with any certainty 
mark the parting-lines on the cope, having no means 
of ascertaining and tracing the lines on the pattern, 
‘To make this operation less dificult, a part of the 
pattern may be left uncovered, say the back (of a 
statue); this makes the tracing of the partings more 


safe. ‘The omi 


tel partis covered in a second opera- 


, where the joining is formed by that line, and 
those parts of the cope which enclosed the covered 
space. ‘The partings are effected by cutting down 
with a chisel or saw through the cope to the black 
stratum, and breaking the first covering of the pattern, 


‘The black paint forms here a uniform stratum inter- 
lining the cope; it gives warning to the operator to 
stop cutting, for the pattern is near, ‘This mode of 
operating is easy and safe, as it makes a good 


and correct mould; but the broken edges which form 
170 
are ery soon injured, and show un- 


Joints on the casts, For plaster this me- 
thod is imperfect, because it does not make many 
good casts. One cast may be made very correctly, 
Dut the following casts are not certain. ‘The parts 
of the mould are held together by winding tapo or 
twine around the mould. 

‘The third plan of making a plaster mould is tedious 
and slow, but is the safest and most correct, and by 
good treatment of the mould may aduit of sixty 
The manner 
of forming such a mould is the following, which, 


and more castings being made in it, 


‘vith unimportant modifications, is practised in making 
moulils for metal easts. ‘The surface of tho pattern 
is marked by a lead pencil with such divisions as 
will seeure the lifting of that part of the mould 
from off the pattern, as is enclosed by such marks. 
‘The operation of making the mould commences on 
1 convenient place, by enclosing one division with 
fine plastic clay, and giving the borders towards the 
enclosed space that form which will cause the plaster 
to hare the shape desired for that particular spot. 
‘The space enclosed by the clay is then filled by 
settled, and so far 


plaster, and when the latter 
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ried as to admit its removal, the clay enclosure is 


first removed. ‘This leaves a part of the mould to 


WL 
be made, or the plaster cast standing. This cast 
may be one, two, or three inches thick, aceording to 


ct to equalize the 


cireumstances, it being the obj 
surface of the moulil, so as to have less abrupt re- 
lief. This first part of the monld is taken off the 
pattorn, and the edyes ent smooth bya knife, ‘The 
taper of the edges isso caloulated as to form the joints 
of an arch, a0 that when all parts of the mould are 
laid together without the pattera, no part of it ean 
move or fall off fom the others. To secure the 
relations of the parts of the mould still more per- 
fectly, each part is provided with warts in the joints, 
next part. ‘These 
warts are mado with the point of a knife, by turaing 
it backward 
middle of the joints, or in such places as are con. 
sidered moro convenient than the middle. W1 
3 place, 

If the 
space now to be covered is square, the plaster will 
form ono side of it, and the three other sides are 
formed with clay. his second space is again filled 
by plaster, and it forms part No. 2 of the mould. 
One side of No. 2 fits to one side of No. 1, and 


fitting into opposite hollows of 


and forward, and are set in the 


the first part ia dressed, it is again put in 
and one side of it joined by clay enclosures. 


three are to be dressed and provided with hollows 


for warts, In this way the whole pattern is covered 


with small parts of the mould, whfch in many. 
require fifty or more vores or parts. ‘The last part 


of course is cast without any clay to form the en- 


8 


closure, and is generally without warts to form the 
starting pointin separating the mould. When the pat- 
tern is perfectly covered with this mould, the surface 
of the mould is dressed and ent smooth, to remove 
all sharp angles and abrupt reliefs. Over this first 
cope is made a second cope, but the first ought to 
tbe in such a condition that the second divides only 
into two, or at most into three parts. ‘The divisions of 
the first cope of course fit exaetly into the second, and 
if there is any doubt or danger that one of the parts 
of the first cope would fall out from the others ia 
turning the mould, that part is to be provided with 


wire staple to which a string is fastened. ‘This string 
passes through the second cope and is secured out- 


sile. ‘The second cope may also be provided witit 
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warts which fit 


corresponding holes in the first 
cope, if found necessary, which, however, is not often 
the case, ‘The whole mould, forming a comparatively 
heavy mass of plaster, is held together as in other 
cases by means of tape. 

Large Plaster Castings are made hollow. 
done by casting first a small quantity of fine plaster 
jn the mould, and in turning, the mould is Led into 


all parts of it, and gives a thin covering to the whole 
faco of the mould. 
follows the Srst soon after, and this is equally dis- 
tributed over the mould. A succession of such 
casts will give any thickness desired. Parts which 
e extra strength are laid on by hand or tho 
trowel, Statues and busts generally require no east- 
grate, because they are open below and are cast from 
that side, 


A socond east of coarse plaster 


Patterns and moulds in which plaster casts are to 
be made, are coated with a film of oil or soap ; but 
valuable pieces of art, as marble statues or busts, do 
not admit of oil or soap without injury, and theso 
means cannot be employed. In such cases the pat 
torn is coverod by tea-chest-tin or tin foil, but so as 
not to show the joints of the foil. ‘The tin-foil is 
pressed on by a cloth-brush in such a manner as to 
the undulations. 


r0 the perfectly close eoverin 

‘The face of a living or dead person may be 
copied in plaster by making a plaster cast over 
‘The Timits of the mask aro_marked 
by laying a wet cloth around the face. ‘Tho 
hair and eyebrows are covered by pasting somo 


the face. 


tin-foil over them. Living persons are to have two 
paper or tin-plate pipes in the nose, to admit of 
breathing while the plaster is put on the face, Such 
a4 

masks are generally used as patterns for making 
‘busts of those persons from whom they are taken. 
‘The hair, ears, and the back part of the bead, are 
to be supplied by the artist. 


Salpiur is, next to plaster of paris, the most valu- 


‘ble material for sharp castings; but its apy 
is limited to very small eastings, on account of its 
brittleness. It can be east over metals and many 
‘other materials without oil, and. gives for these 
reazons very sharp impressions. Sulphur may be 


east over a coin by surrounding the coin with a ring 
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of paper; the melted sulphur will not kindle the 
paper if it has the proper heat, In melting sulphur 
for casting, it is not to be overheated; at first heat 
it melts to a transparent cloar fluid, and that is the 
More heat transforms it into a 
pasty mass, which cannot be used. ‘The kindling 
of the sulphur should be prevented, by all means, for 


time to cast it. 


it will impart a dirty gray colour to the sulpln 


Sulphur may be mixed with foreign matter to aug- 
Oue part of plaster of paris, 
the tenacity of sulphur 


ment its strengtl 


and tivo of sulphur, improv: 


without diminishing its capacity for fine 
it brown, fine chalk, oF 


clay in power, may be mixed with it, ‘Three parts 
of sulphur, and one of silver, is a good composition 


pression. 


Next to the above, fine Spat 


for sharp and durable impressions. 
Was: in its pare state, as well as mixeil with other 


1g butt shrinks 


considerably, It requires skill not to east it too 
warm, or too cold. In the first ease its eas 


ngs 
willl bo defaced, in the 
1p impressions. 
ccoasfully used with plum 


atter they will not take 


sha Wax may be mixed and suc- 
50, cinnabar, white-lead, 
plaster of p ‘Whe mould 
wherein wax is to be cast, is to be very eold or 
wet, if tho mate 
When the face of the mould is covered 


is, and other substances. 


admits of the absorption of 
moistire. 
by a thin coating of was, the surplus fluid wax may 
Ad 


bo east back into the ladle. cast will not 
shrink so much as a thiek east. 

‘Sealing: tax, isinglass, and glue, are also materials 
for making easts of, and are frequently used for small 


articles. n to which wo 


‘There is one compositi 


have to allude moro particularly ; it is a composition 


‘used in making elastic moulds, for easting in plaster of 
paris—oight parta of glue, four parts of molasses, 
mixod and boiled together, and to this gradually 
aulded one part of varnish or boiled Tinseed-oil. 
‘This mass is east hot over a pattern, and when cooled 
It forms a gelatinous 


may bo easily removed. 
y ly 


mage, and makes an excellent mould for plaster 
casts, laving the great advantage of admitting of 
under-earring the pattern. Such a mould will not 
make more than six or eight sharp easts; but as the 
st 


making of the mould is no object, it is the chea 


and quickest way of forming a mould for easting 
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plaster in, 

Alum cautiously melted, so as not to expel its 
‘water of crystallization, will assume a very fluid 
appearance, and may be east in small moulds with 
‘Thirty parts of alum and one of salt- 


still better; it makes opaque eastings of 
Five parts of alum and one of 
common salt melted together, makes transparent 
sharp cast 


ngs. Melted saltpetre by itself, may be 
cast in hot metallic moulds, and makes castings 
of a fine alabaster appearance. 
Moulding Natural Objecte. 
ect of nature, as over a small animal, a flower, or 
The 
al, say a fly, or « bug of any kind, is put 
with its feet upon a ring of wax, so a8 to place the 
fect and everything else in such a position as wo 
want it in the wax ring will form tho 
channel or gate for the fuid metal, ‘The object— 
painted with a very thin elution 
of gum-shellae in aleohol; and, after being dried, is 
placed in asmall pasteboard box, and so fixed by means 


A mould over an 


leaves, may be made in the following way. 
dead ani 


animal or leaf— 


‘of simall wires as to secure it in a permanent position. 
‘Those wires, after being withdrawn, form air channels 
through the mould. A small tapered pin of wood is 
fastened in some convenient place for making o 
cast-gate. A mixture of three parts of fine plaster 
of paris, anil one part of fine brick-dust, formed by 
n adequate amount of water, to which a little alum 
an equal portion of sal-ammonia is added, into 


thin pap, is now gently east over the pattern, 
jer continued shaking of the mould, or if that 
cannot be done because the pattern is too delicate, 
the pattern may be first covered by means of a fine 
camel's-bair brush, with a thin coating of the above 
mixtare, and then the remainder east over it. When 
this east is hardened, the pasteboard enclosure is 
removed, and the east gently but very strongly dried. 
cer all the water is expelled, the mould is brought 
slowly anid gradually toa cherry-red heat, tooxpel and 
yarn all the animal and vegetable matter. A mould 
of pure plaster would not resist such a heat without 
Hing to pieces, but anaddition of brick-dust and alum 
ss it that resistance to heat which is needed. 
sal-ammonia is added to facilitate the destruction 
¢ natural pattern, the animal or plant. ‘The 
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cooling of the burnt mould is to be performed equally 
as slowly as the burning itself, to prevent its breaking. 
In the cooled mould some mereury is east and gently 


shaken. By gradually adding more quicksilver, the 
remains of the pattern which may be left in the 
‘mould will float on the mercury, anid may be brought 
out, By repeating the latter operation, all impurities 
may bo effectually removed. Before casting any 
metal in this mould it ought to be heated to a cert 


dogree, which degree will depend in some measure 
fon tho mass of the pattern, and the metal to be east 
Very thin fine patterns, and metals which con- 
geal quickly, require a hotter mould than the reverse 
qualities, Silver is the best qualified for such casts : 
after this, type metal, tin-solder, and fusible alloys. 
A-cast made in this way may be prepared to form 
8 pattern for the current business of the foundry. 
If the mould has been hot and the metal also, the 
casts are generally so perfect as to show the finest 
nerves of the pattorn, Larger objects may be mould- 
‘ed quite aa successfully as small ones, but it requ 
niote exporience to succeed as well. 
179 


CHAPTER IT. 


FOUNDING. 


MELTING OF SIRTALS. 

Tron—Tt is impossible to qualify the various 
Kinds of pigciron brought into the market, by 
local terms and marks. It would, after all, not 
bo of any use, because the produce of one and 
the same furnace may change in one week's time 
from No, 1 iron to No. 2 or even No. 3, which 
certainly makes a great difference in its application 


8 


in the foundry. ‘There are, however, di 
in the, quality of iron caused by the ore, or by 
the fuel which has been used in its manufacture, a3 
charcoal or anthracite; as well as by manipala- 
tion. We will allude to these local and practical 
differences when pointing out the specific qualities of 
metal for certain purposes, and confine our demon- 
strations at present to general remarks. Taking no 
notice of the difference becween charcoal, anthracite, 
and coke or stone-coal iron, we have three distinct 
qualities, known as No. 1, No. 2, and No. 3 iron. 
NoA, or Dark Gray Pig-Teon, is the foundry iron. 
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‘This pig-iron is, if anthracite and charcoal, mostly 
of a coarse-grained, apparently crystalline fracture. 
There are, however, no erystals; the form of the 
fracture is an aggrogation of leaves. Iron, and the 
black graphite with whieh it is intermixed, appear to 
assume the same crystal form; they are 50 closely 
united that no distinetion ean be made of the differ~ 
ence in the form of theerystals, ifthere isany. Coke- 
No. 1 stone-coal iron, and hot-blast iron, aro 
than the above-mentioned 


generally finer in the grai 
qualities, Pennsylvania anthracite pig No. 1, and 
vi 

coarse and black in the grain fracture. 
iron No. 1 from the Eastern States, Marylind, Aller 
gheny river, and Ohio river, Tennessee and Ken- 
tucky, is generally hot-blast, and finer in the grain 
than the above. Seottish pig, is of a fine-grained 
fracture, 

‘The pig-iron of this elass is soft, and often tender: 
moat of our own manufactured iron is strong. It 
melts very fluid, and cools very slowly, which quali- 
fics it particularly for eastings. This iron, if very 
gray, may be remelted once or twice, but the fine 
grained kinds, and those which contain less carbon, 
or are exposed (o too much fresh air in melting, turn 


tsburgh or Hanging-Rock No.1, are generally very 
Chareoal 


into the following, or p51 

No. 2 Iron.—This contains less earbon than tho 
above, is more gray in appearance, and of a finer 
grain. If approaching near to No. 1, it is 
the best foundry iron, for it is stronger than No. 1. 


If this iron assumes a more gray colour, it is not 
4 for small castings, but is very excellent for 
It melts fluid, fills 
the mould well, makes less sullage than No. 1, and. 


e castings in dry moulds. 


does not burn the mould so much as the above. 
It is tenacion 


may be filed, turned, planed, and 


polished; it is close, and more certain to be free 
fcom impurities than No. 1. 


No. %, is white pig-iron. By remelting No. 1 and 


under the influence of a liberal access of air, 
they will be converted into No. 3. ‘This iron is 
white, and most of it of a bright erystalline fracture. 
Ic is of no use in the foundry. 

‘The quality of foundry-pig in our Atlantic cities, 
also in Pittsburgh, Cincinnati, and other cities along 


the western rivers, is no doubt of such perfection that 
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there isno diffi 


inmakingany quality and kind of 
eastingsin any of these places. ‘There is hardly a limit 
to the variety of good foundry-pig in these markets. 
Some general remarks on the characterist 


of pig- 

iron for foundry purposes will however be in place. 

Dark Gray pig-iron, with large leaves of plumbago, 
18: 


is qualified for small castings, as hollow-were and 


small mael 
heavy castings, which require strength. There are, 
however, exceptions to this rule. ‘he pig. 
useful for the very finest kind of castings, is to be 
ed pig will not fill a fine 


xy, bub wonkd not answer so weil for 


ron most 


fine-grained.  Coarse-gra 
mould, at least will give but dull impressions. If pig- 
fron contains little phosphorus, it may be fine- 
grained and still be an excellent foundey iron, par- 
ticularly for hollow-ware and stoves. Iollow-ware 


made of gray iron which contains much earbon oF 


plumbago, is 


ole to cooking black ; this evil is not 
s0 apparent where pig-iron of lighter colour, contai 


ing a little phosphorus, is used, Black iron is not 


qualified for largo or heavy castings, aa it is generally 
too spongy. 

Hot-blast and cold-blast iron are simultancously 
beought into the market, aud the former is frequently 
sold for the latter. For foundry-pig it makes but 
little differonee whether made with hot or cold-blast, 
and we may say, gonerally speaking, that hot-blast 
becauso the grain is 


ivon is preferable to eold-blas 

form, and it runs more fluid 

‘5 

A 

difference is often found in charcoal-pig, but then it 
183 

is generally marked cold or hot-blast, when made at 


finer, the iron more unit 
than the latter. In 
there is but one kind, and that is hot-bi 


thracite and stone-coal 


an establishment of reputation. To distinguish eold- 


blast from hot-blast iron, is almost impossible. ‘The 
only permanent difference is a finer grain in hot 
than in cold-blast, provided the amount of carbon 
in both kinds of iron is the same, and the iron is made 
from the same kind of ore. ‘This mark of distinetion 
is, however, very doubtful, and may lead to errors. 
A more certain eriterion is the colour and Tustre of 
the pig, in a fresh fracture, Provided all other 
things—as ore, coal, manufacture—are equal, the 
fracture of hot-blast iron is duller than that of eold- 
blast; the latter shows more life than the first, and a 
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freshness of eolour, which isnot so clearly expressed in 
hot-blast iron. Hot-blast iron is frequently found 
to be of a fine grain, interspersed with clusters 
of coarse grains, the fine parts of a dull appearance. 
‘These distinctions of colour are a safer criterion 
than the size of the grain, but both together may 
afford some means of distinguishing between the 
two. It would besof little value to know whether 
a specimen of iron was smelted by hot or by cold 
blast; but as the cold-blast iron contains less earbon 


oA impurit 


, if of the same colour as hot-blast, 


and as a mixture of cold-blast and hot-blast iron 


makes the strongest castings, it is desirable to have 
the two qualities separated. 

The mizing of different kinds of iron is an object 
of considerable interest, and all foundries ought to 
make their own experiments to ascertain the strongth 
ing ornae 


of the material they are working. In mak 
sasts, strength is of secondary consideration, 
ry, and beams for architecture, itis 
portance, In foundries whore machi- 


mental 
but in mach 
of the firs 


nery is cast, or water pipes or beams for bridges or 
architecture, there should be moans of testing tho 
strongth of their cast-iron. ‘The safest and best 
way of doing this, is to have a standard pattern, 
say a prism of two fect long, one inch thick, and 
two inches wide. ‘This pattern is to be moulded in 
flask, with uniformly dey sand, and 
ned at a particular degree. ‘The mix- 
ture of iron is made in a erucible melted in an 
air furnace. Zhis trial or proof-bar is fastened 
a vieo, and at the other end a plat- 
form is suspended, upon which so much weight 
piled as to break the bar. In the mean time the 
5 original 


ith one end 


deviation from the straight line, or from 

position, is measured. In this way the relative 

strength as well as the degree of elasticity may bo 

measured, and the relations of the strength of one 
185 


mixture of iron to the other, decided on with great 


is not to be considered a scientific 


certainty. Th 


experiment—it is a mere matter of local, practical 
interest. Under all conditions, a mixture of iron 
melted together is stronger than the average strength 
of the whole, each measured by itself Hot-blast 
iron has the advantage of being of more uniform 
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texture than cold-blast iron, and being more firmly 
united with carbon. A mixture of hot-blast iron 
may therefore be made which supersedes any cold- 
Dlast iron, in respect to strength, provided hot and 
cold-blast are made of the same materials, and in 


the same manufactory. ‘The kinds of pig-iron which 
are to be mixed together to form the strongest com- 


Te depends 
very much upon the experience of the founder, 
also on circumstances which are bey 


pound, are difficult to decide upon here. 


and 
Few of our blast-farnaces have yet 
jure of 


his control. 
settled upon a definite quality and 
ore, shape of the furnace, and other matters which 
So long 
as such matters are not definitely settled, no brand 
of pig-iron ean be depended upon for its quality. 
In purchasing, the buyer is to depend upon his own 
If pig-iron is too gray, oF 
3 


{influence the quality of the iron smelted. 


experionce and chance. 
too spongy, it may be improved by adding No 


iron, or in most cases scraps of old castings aro 
bear an 


Tron 


proved by adding No. 1 until the wished-for strong: 
and texture are obtained. In all cases it 
difforent furnaces ought to be mixed together, and if 
there is any possibility of obtaining iron from differ- 
ent localities and diferent ores, it is to be preferred. 
An anthracite pig of the Schuylkill region is stronger 
if some Scottish pig is added to it; ehareoal iron from 


nm from 


the State of New York, or from Baltimore, is still 
better for that purpose. 
of Ohio iron may be made still stronger by 1 
ing it with some kinds of Allegheny or T 
iron, In all eases, however, it is better to mix No. 
1 of one kind with No. 2 or No. 3, or seraps of 
And if possible, mix eold-blast with 

‘The strength of iron depends 3 


‘The superior qualities 


x 


esse 


another kind. 
hot-blast. iron. 
great deal upon the mode of melting it, but we shall 
speak of this hereafter. 

Besides the consideration of strength, economy 
ies of iron to 


jin many instances decides the qu 
True economy, however, 
and gives 


Le worked in a foundry. 

is that which secures the best castings, 
g scraps. A mixture whi 
1ST 


makes a elose and compact soft gray iron, is the 


most seourity in avi 
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best in all these instances. 
An important influence in mixing iron is due to the 


1 of casting, its size, and its purposes. Iron of 
which beams and rolls for iron mills are cast would 
make poor hollow-ware or ornaments, and iron 


which makes sharp impressions on small articles, is 
generelly not qualified for heavy articles, 
machinery is best made of No. 2 anthracite iron, 


ora mixture of No. 1 anthracite, and No, 3 char- 


Heavy 


coal. ‘The var 


ty of anthracite iron is not indifferent 
in this question, for there 
very superior iron, Hanging Rock pig of good 
quality is no doubt the strongest cast iron in the 
world, and it would be an advantage to western 
enterprise if scientific experiments were made to 


some very weak, also 
som 


decide the valée in numbers of its superiority over 


other pigiron, Small castings and ornamental 


ca 


igs require a fasible iron which coagulates soon 
and is not too gray, $0 a8 to assume sharp impret 
Tron containing a litsle phosphorus, being 
little coli-short, is preferable for these purposes ; 
that suielted of bog-ores is the proper kind for small 
castings. Railings and ornaments which requiro 


sions: 


strength to resist sudden jerks, arc to be east of 
 fino-grained, pure iron, free from phosphorus or 


jay sel Rhaitaies "Child Velarnver aula 
wheels require a very strong No. 2 iron, but it is 
preferable to make No. 2 of No.1 and scraps or 
No. In hard rollers a little phosphorus 
does no harm, but in wheels any pig-iron made of 
bog-ore is to be rejected. 

The kind of mould in which iron is cast has a 
ecided influence upon the strength of the east. 


harcoal. 


Machine frames, beams, rollers, and all castings 
which require strength, are to be east in dry sand or 
loam, for green sand will cool the cast too rapidly, 
and cause it tochill, or become hard and brittle. Cast- 
ings which ought to have a good smooth surface, to 
be perfect, require a green-sand mould. A mould 
well dusted by blackening will make smooth and 
good-looking eastings. ‘Thin eastings, that is, east- 
ings which soon cool, are always more smooth than 
those where heavy masses of metal are confined to 
all space. Castings which require strength are 
to be cast upright, or at least inclined, having the 


cast-gate to enter from below, and a flow-gate at the 
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highest part of the mould. 
MELTING OF CAST IRON. 

Tron in the Blast-Furnace.—Teon is in some few 

instances used directly from the blast-furnace to 


make castings of. It is done in those places where 
189 
le ores, as bog-ores and hematites, are smelted 


by charcoal in small blast-furnaces. There 
but few establishments where this is practised ; 


some are along the Atlantic sea-coast, a fom 


few in 


interior of the Eastern States, and but ve 
tho Westorn States. ‘The whole business done in 
this way does not amount to much, ‘There is really 
asting directly from the blast-fur- 


no advantage i 
nace, for the iron is never of such uniform quality 


as to secure good castings. It is on tho whole dis- 
advantageous, and more expensive than remelting 
the cast iron, and giving it a proper quality by mix- 
ing it with other kinds of iron, ‘There are, however, 
instanoos whore casting from the blast-furn: 


eis not 


only excusable but necessary. Where 
smelted which make cold-short iron, it is advisable 
to transform the iron directly from the blast-fur 
into eastings. Iron, eold-short of phosphorus, is 
generally not used in forges, and it has too Tietle 


carbon to admit of remelting. ‘here is hardly 


other way left but to make castings of such iron. 
It is not qualified, however, for machine frames, or 
castings which ought to be strong. ‘The only and 
Dost purpose it is adapted to, is for east 

ware and stoves ; it will form fine and sharp 


g hollow- 


and cooking pote made of such cold-short ieow es 
not be surpassed in qualidy.” It makes enamel auper- 
fluous, ‘The usual way of casting from the b 
nave is to prepare a stopper of slag, 
Below the timp of the furnace. This stopper will 
separate the interior slag and that in the forehearth 
of the furnace, provided the stopper ¥ 
into the liquid iron, the blast at the furnace of course 


being stopped. ‘The surface of the iron in the fore- 
is clear and 


hearth, after being cleared of its slay, 
will keep s0, provided the stopper is thick enough 
and remains i is dipped, with 
dippers or ladles of cast or wrought iron, as far as 
this can be accomplished ; after this the stopper is 
removed, the cinder from the back of the hearth drawn 
forward, and the furnace put into blast again. A 


its place. ‘The iron 
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more perfect way of taking iron from the blast-fur- 
nace is to make a dip-pool in one of the tuyere 
arclies, provided for that purpose, and where there 
is no blast, 


ipe. If the back arch, opposite the 
work arch, is chosen, the moulding and casting may 


be carried on very conveniently, without coming in 
contact with the smelter and his operations. A hole 
ike a tap-hole is here pierced through the back stone, 
‘or one of the flanks of the hearth, down at the 
Bottom or near the Dottom, and around this hole a 


round basin is walled up in fire-briek, and well secu 
191 


red in its placo by iron binders, This basin need 
not be larger than to admit a ladle. ‘The hole which 
puts this basin in connexion with the interior of tho 
furnace-hearth is to be of such a height over tho 
bottom of the hearth as to leave a cover of fluid 
‘This pool is filled with some 
burning charcoal to keep 


m always on 


warm, and as the iron 
rises in the hearth it will rise in the pool, from which 
the moulders may dip and take it at any timo they 
choose. When the pool is onee thoroughly hot, it 
roquires no charcoal to keep it so. 

In figure 34 are represented two ladles. ‘Tho ono 
is made of cast iron, the other of wrought iron, 
‘The latter is preferable for dipping, because there 
is less dangor of its being burned. These ladles are 
covered with thin coating of loam, indicated by 
tho dotted tines, A, the cast-iron ladle, receives a 


strong washing of loam; B, the wrought-iron one, forms 
merely the bottom to a clay ladle. ‘The well worked 
clay is set upon the edge of the ladle and forms a 
dipper as large as iiesouidie may choose it to have. 
‘The clay is put on every day, or every east, anew, 
and it is to. be well burned before it is dipped into 
the iron, or dangerous explosions may be the eon- 
sequence of such negleet. 

Melting Iron in Crucibles.—This mode of melting 
‘was formerly in use, and 


is not now practised, bu 
Il so for some particular purposes. All the fino 
ings, 2s trinkets and similar objects, are cast 
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from erucibles. ‘The iron melted in a crucible is 
very quiet, and generally not so hot as to burn the 


sand; it makes smoother and more solid castings 


than iron melted in a different way. Comp 
of iron may be made and melted in a erueible, which 
‘would not retain their quality in any other mode of 
molting, 
because of the cost of crucibles, coal, and labour ; 


‘The melting in crucibles is expensive, 


but there are instances where these are secondary 
considerations. A good Dlack-lead erucible ought 
to last ton or twelve heats of fifty pounds eac 
as the plumbago is found in Igrge masses, is cheap, 
and coal is no object, it may be founda profitable 
way of making sinall castings for earpenters and 
knife-manufacturers. ‘Che air furnace for melting 
iron in crucibles is the samo as that used for melting 


brass, bronze, and similar metals; it is represented 
193 

in Ggure 35. This figure explains itself; the fur- 

nace is put below ground to a chimney whose lower 

interior part is built of fire-brick, a8 well as the 

erior of the ‘The furnace is covered by 


urnace. 


ray 


a castiron plate, a kind of trap-loor, which is 
balanced by a weight and an iron chain passing over 
a roller; or in any other convenient way. The 
grate bars aro simply square inch-rods of wrought 
or cast iton, and may be pulled out one after the 
‘other, to drop coal and cinders at once, oF to clean 
the furnace. ‘The erucible is set upon a piece of fre- 
brick which rests upon the grate. ‘The bottom of a 
broken crucible inverted, is preferable to brick as a 
198 
sole-pieee. ‘The crucible is to be raised from three 
to six inches above the grate, according to the fuel 
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employed. Charcoal requires the highest elevation, 
coke less, and anthracite the least. ‘The best form 
for the furnace pit is a square: the four eorners 


resulting from this arrangement are very useful to 


change fresh fuel in, which, if the furnace is round, 


requires more room than can be advantageously 


sn. ‘The crucibles are to be. perfectly dry before 
they are put i 
destroy a crucible if not removed before exposing 
it tothe heat of a furnace. ‘The iron, or other metal, 


the furnace; the least moisture will 


is to be heated before it is charged, and the fuel 


must be dry and warm, before being laid around 


the crucible. ‘The mode of operation is simply as 
follows. ‘The grate is put in the furnace, and 
upon it the brick-bat or broken erucible, which 
is to form the pedestal—sole-pioce—of the erucible, 
‘The fire is then kindled and made to burn briskly, 
while the crucible and metal are heated on the door- 
plate. When the interior of the furnace is rod hot, 
and the fuel burnt as low down as the sole-pieee in 

e contre, the empty erucible is put upon it, and 
thon the metal in pieces gradually charged, until 
the crucible is Giled. When the metal is partially 


melted, there will be room for more, which is 
195 
piled upon the other, and the whole covered with a 


, whieh, when melted, w 


form a 


fow seraps of gla 
jo. on the surface of the iron to protest it against 
the access of air. A moveable cover of crucible 
will serve the same purpose as glass, but it is 
more troublesome than the latter. In fifteon minutos 
st portions of fron are melted, and the addition 


the fi 


may be el In three-quarters of an hour the 
whole of the iron is melted, if properly attended to, 
and is ready for casting. ‘The fuel is always kept 
as high as the crucible, and from the first somewhat 
higher, but the last fuel is given when the metal is 
not entirely melted, so as not to cool the fire after 
that by fresh fuel. ‘The fuel is burned down at last 
so far as to free the erucible of it to a certain depth, 
and to adinit the access of the tongs for removing 
‘The tongs are made of strong bars 


harged. 


the erucible. 
of iron, three-quarters or seven eighths square, and 
and from four to six feet long, one end provided 
with prongs bent in such a manner as to form a 
basket to catch the erucible as low down as possible. 
‘These tongs are suspended ina chain and a crane, 
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or, the ebain very long and fastened to the ceiling 
of the building. 
crucible fe 


‘The first operation is to move the 


m the fire and at the same time put it 

into a pet-andle for casting. 
196 

same as those on iron pats, to be deseribed hereafter. 


is handle is the 


Tt is to be heated previously, to prevent injury by 
cold to the crucible. ‘Two men carry the crucible 
to the mould and east, and return the crucible di- 
rectly to the furnace, into which it is set without 
delay. 


and the melting goes on as before. 


Gradual charges of metal are now given, 
In case no more 
metal is to be melted, the crucible is put inversely 
in the fire to let it cool slowly. In all instances 
ot erucible is to be put inversely in ease it is set 


down anywhere; the heated bottom of a crucible 


never iy to come in contact with anything colder 


than itself, Four or more furnaces may be put at 
one stack, anid as mavy way be put in a row as is 


considered necessary. Charcoal may be used 


these furnaces, coke is better, but the best fuel 
anthracite coal. ‘The danger from the latter is its 


being too severe upon the crucibles, on account of the 
great heat it evolves, 

Melting in Reverberatory Furnaces.—The best 
melting furnaces on the largo seale are the reverbe- 
ratories, ‘They are in use in some foundries where 
the proprietors are desirous of making good castings, 
Dut are ina great measure replaced by cupola fur- 
‘The reverberatory is next to the erucibl 


naces. 
uunking good foundry qpetal: it gives uniformity 
to the various qualities of pig-iron charged, and the 
melted iron is quite free from air-holes, and flows like 
Jead into the mould, All foundersand engineers agree 


that eastings maie from the reverberato 


Bip. 3 


estronger 
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than those frown the cupola, if made of the same 
iron, In figure 36 a reverberatory furnace is repre- 
sented in section. ‘The whole interior is constructed 
of fire-bricks, and cemented by fire-proof clay, ‘The 


enclosure is generally made of cast-iron plates, but 


we also find furnaces which are enclosed in common 


bricks, bound together by iron eross ties or binder 
ia 


stack is generally 40 and more feet high, even as 


igh as $0 fect; but there is no need of that, as'40 
198 
feet makes sufficient draft, ‘The grato is 34 fect 


long and from 5 to 6 fect wide, or as wide as the 

‘The hearth is from 5 to 8 
fect long and equally as wide; it slopes gradually 
towards the chimney, and forms a basin for the 
‘The fire-bridge, 


interior of the furnace. 


accumulation of the melted metal, 


‘which separates the fireplace from the hearth, is from 
10 to 15 inches high, according to the capacity of 
the furnace, One side of the furnace is provided 
vith a large iron sliding-door for charging iron and 


repaiving the hearth; this door is at the highest part, 
of the hearth, near the fire-bridge, In the lowest 
part of the hearth, in the contre of the basin, is tho 
tap-hole. ‘This may be at one side of the furnace, 
or Behind the stack at the flue. A damper on 
the top of the stack is a useful fixture to regulate the 
draft. A farnace of this kind in to be very thick 
n the walls, s0 as to be as bad a conductor of beat 
le. ‘Too much attention eaunot be paid to 


a8 pos 
close joints in the brickwork; open erevices which 
admit air are to be carefully stopped up, or the iron 
is liable to a loss of earbon, and will make, in cone 
‘There are va- 
rious forms of reverberatory furnaces in use, but the 
‘Thero aro 


sequence, hard and brittle castings. 


most general is that represented above, 
furnaces with double arches; that is, where iron is 
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melted at the fire and at the ue-bridge, and tho 
melted metal concentrates in the centre of the 
hearth where the arch is drawn down, ‘There aro 


also farna 


es where the cold pig is charged in the 
centre of the basin, which is the centre of the 


hearth; but none of all these various forms is supe- 
‘The pigeiron is here charged 
behind the fire-bridge, and, as it melts, flows down 
into the basin, 
pigs 
will remain behind the bridge, and may be removed 


rior to the abore. 


‘The impure matter adhering to the 
‘on, and which does not melt, as sand and coal, 


THE SURVIVOR Vol. 5 
at any time after the heat, In this way, the melted 
iron is not in contact with any impurities which 

jure it. ‘The heat of the furnace is generally 


ean 
greatest near the flue, and the melted metal is in this 


ease exposed to the strongest heat of the furnace. 


‘The manipalation at this furnace is very simple. 


When a east is to be made at a certain time, the 


furnace is heated some five or six hours before, 
and a brisk fire kept all the time; for it will take 
from three to four hours before the furnace is 
suliciently hot to charge iron. 
bbo white hot before pig-iron is cha 
door is then opened 


‘The furnace is to 


rged. ‘The large 


nd. the pig-iron charged, one 
ton or more at once; in fact, as much iron as is 


required to make the east desired; for it is not con- 


sidered advantageotis to charge cold irom w 
part is already melted, All the iron contained in a 
liquid form in the basin, is to be tapped before any 
fresh pig ean be charged. When all the iron con- 
tained in the furnace is melted, the tap-hole is 
opened with a sharp crowbar, and the liquid iron 
cither let into pots or directly into the mould. ‘The 
tap-hole is stopped with damp sand, or a mixture of 
Toam and coal-dust. When the furnace is charged 
with iron, all the crevices and joints at the door and 
in the brick-work are to be cautiously stopped with 
ccess of any air npow 


moist loam, to prevent the 
the hearth, The firegrate is also to be well attended 
to, ani Kept well filled with coal, but not too hi 
80 as to impair the draft of air through the fuel. 
‘The grate should be kept free from elinkers, and the 
formation of holes where the air could pass through 
burnt, is to be prevented. 

‘The reverberatory furnace is not only used for melt- 
ing iron, but is also employed for the inelting of large 
quantities of brass, bronze, tin, lead, aud other alloys 
and metals, Large bells, statues, machine-frames, 
and eitniler objects, are cast from the reverberatory 
furnace. All metals, except very gray, fusible iron, 
which may be east from a pot, are to be ran in 


sand-ditches, directly from the furnace into the 
201 
‘The best fuel for the reverheratory is 


minous coal. Hard coal or coke may be used, but 
is not so well adapted as the first. ‘The disquali 
fication of the latter arises partly from their ineom- 
bustible nature, but chiefly on account of the mass 


mould. 
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of fine ashes which is carried over from the fireplace 
to the hearth, covering the melted iron and prevent- 
s absorption of heat. ‘This evil is more appa- 
Wood, 
particularly green wood, is not at all qualified for 


rent in the use of anthracite than of coke. 


use in the reverberatory ; if no mineral coal ean be 
obtained, charcoal ix to be substituted for it. For the 
general character and quality of castings, it is to be 
regretted that tho reverberatory furnace for the 
of iron is fast disappearing, 
3 of lange size, rollers for iron anills, and even 
Hed rolls, are east from the cupola, Machine, 


meltin Machine 


fran 


ch 


\e, and iron manufacturers, bridge builders, and 
architects, ought to insist on having their castings 
done from iron melted in the reverberatory furnace. 
Casts from the blast-furnace directly, are the very 
weakest, and, next to it, ranges’ the iron of the 
cupola, ‘The reverberatory and the crucible make 
the strongest, closest, and safest castings. 


The Cupola, kas the advantage of melting iron 
heap than anyother face, Besides thi i is 
niont apparatus, beeauso a small amount 
of iron, say fifty pounds, or as large a quantity 
fi tons, may be melted in a short timo, with 
comparatively asmall amonntof fuel, and in furnaces 
ng but litte difference in size as well as form. 
In casting small objects, as hollow-are, agricultural 


very cony 


implements, architectural ornaments, and similar 
forms, and, in fact, in all 


es where the strength 
of the metal is a secondary consideration, there is 
no question but the cupola is the best form of 
furnace. ‘There is a great variety in the 
form of cupolas, but only in minor points; all 


cupolas generally agree with the form represented 
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In A, a section of the cupola-furnace 


in Fig. 37. 


is shown, with another section to represent the 
sloping bottom. It consists of a cylindrical cloak 
or enclosure of boiler-plate or east 
three to six feet in diameter. Th 
brick walls, BB, which are overlaid by a square 


iron plate, having a round orifice as large a3 the in- 


in, of from 
rests upon two 


terior of the furnace, ‘This orifice is closed when 
the furnace is in operation, by an iron door, C, shut 


and held close by means of an 


in bar propped 


against it, When the furnace is going out of blast, 


and is to be emptied of its contents, this door is let 
down, and with it the slag and hot coal of the inte- 
Whe i 
with fire-brick, or it may be 
nd, firmly ram 


‘ide of the furnace is lined 


rior will drop. 
ture of 
and 
ay be 
made of tumnpike-mud, where the road is macads 
igod with flint ov hard sand-stone; but, where 
n such mud, it 


ned with a m 


ed 


fire-elay and rivers 


gently dried, A. good lining for a cupola 


or lime is contained to some extent 
should be rejected, Some eupolas are but four feet 
in height, while others are made from eight to nine 
foot high. We consider fve feet as too great a height; 
there is no other advantage in it than having a 
ch may be 
meter. 


larger body of fuel at once on fire, wh 


effected to more advantage by a greater 
Luow furnaces, even a8 low ag three feet, use less 
fuel than the higher oes ‘The width of 
is quite as variable as the height; there aro fur- 
races of eighteen inches in diameter, and some 

es wide 


polas 


aro four foct. With charcoal, eighteen in 
and one tuyere will make hot iron, but coke requires 
at least twenty-four inches and two tuyeres, and 
anthracite thirty inches or more to produce the 
sane result, A cupola is generally overbuilé by 
spacious chimney, to Jead the hot gases over the 
‘on pipe will serve 


roof of the building ; but a sheet 


quite as well asa brick chimney. ‘The lining of a 
‘cupola should be at least nine inches thick, and may 
bo still thicker, ff made of fire-brick. ‘These bricks are 
to be laid in fire-clay mortar, a mixture of refractory 
.y as is neeled to hold the 


sand, and as much fire-l 
sand together. ‘The tuyeres are generally from ten 
to fifteen inches abore the iron bottom of the fur- 
nace, and are simply round orifices, of the size of the 
nozzle, cut through the in-wall. For small fur- 
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naces, but one tuyere is used at the back of the 
furnace; for larger furnaces, at least two tuyeres 
are needed; and for still larger, and particularly 
hard-coal furnaces, we frequently find six or eight 
tuyeres, eut in the same horizontal plane, in one 
If the diameter of the furnace is large, 
the tuyeres are multiplied, in order to generate 
‘a uniforin heat at all aint in the furnace. Whore 
a large quar to be melted at once, 
tuyores are cut one above the other; if the melted 
sl to the height of the lowest tayeres, 
these are stopped with fire-clay, and the next abovo 
‘opened, and if the iron is raised to the second; it is 
also stopped up, and the next higher put in ope- 
ration, This process is continued until all the iron 
required for the east is in the furnace, ‘Tho ver- 


farnace. 


of iron is 


iron is ri 


tical distance between the tuyeres is generally six 
inches. ‘The nozzles of the tayeres are simply sheet- 
iron conical pipes, of from throe to five inches in 
wilth at the narrowest part. ‘The conducting-pipe 
from the fan to the furnace ought to be at least 
twice the diameter of the nozzle, or four times as 
large as tho area of all the nozzles. Where more 
than two tuyeres are used in ono furnace, wo fre- 
quently sce a square cast-iron pipe surrounding the 
furnace ; in this pipe are as many orifices, directed 
towards the centre of the furnace, as there are 
tuyeres ; the nozzles are attached to these orifices, 

Tie operation in a eupola is simple. If iron is 
to be melted, the first thing to be done, is to lock 
tho iron door at the bottom, then fill in a bottom of 
sanid: moulding-sand is generally used in eases where 
bat a small quantity of iron is to be melted. Ifa large 

208 

quantity of melted metal is required, a more re- 
fractory sand is used. ‘The fire is kindled by laying 
a fow chips of wood on the bottom, and placing 
upon them some coke, stone-coal, charcoal, or anthra- 

‘The fire is kindled through the tap-hole, 
Jn ig at least six or eight inches wide. ‘The tap- 
hole is left open to admit fresh air for promoting tho 
combustion. ‘The tuyeres are also left open. ‘Tho 
now filled to its mouth with fuel, which 
It generally re- 


cite. 


furnace 


is kept at a brisk combustion. 
quires two or three hours to heat or prepare the 
furnace for blast, which is not put on until the flame 
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appears on the top of the fuel. When the furnace 
is thoroughly heated, the nozzles are laid in and the 
blast-machine is prt in operation. Previous to 
this, however, the Inrge tap-hole is stopped up with 
moulding-sand, or with a more fre-proof sand mixed 
with clay, leaving a small orifice at the bottom, 
which forms the tap-hole for the iron. This tap- 
hole is 1} or 2 inches wide, and is formed by placing 
a tapered round iron bar in the place where the 
hole is to be, ramming the sand tightly around 


it, and removing it as soon as the hole is filled 


‘The blast, when put on, will drive a flame through 
the small tap-hole as well as out of the top of the 
‘The small tap-hole is kept open to dry 
tia tremnttinms on tad ore perfectly, and also to 
glaze the tap-hole so as to resist the abradl 
tion of the tapping. 
glaze the lining of the furnace, whieh is more or 


furnace. 


‘The flame, also, helps to 


ess injured after every smelting, and req 
When the fu 

tity of metal, the large tap- 
ht 


ace is 


mending with fresh fire-clay. 
to hold a large q 
hole is covered by an iron plate, which is fastened 
by wedges to the iron enclosure, leaving only the 
sinall tap-hole free. ‘The iron is charged 
the lower parts of the furnace show a white heat, 
ie that 


aS soon as 


which is best known by the colour of the 
asues from the tap-hole, it being at first a 


but, with increasing heat, assumes a whitish eolour, 


her heat. In about ten 


sand apparently a hi 


after charging the iron the melted metal appears at 
the tap-hole, which is now closed by a stopper made 
t assumes 


of loam, whieh is worked in the hand until 
a cortain degree of tenacity; a round ball of it is 
then fastened on the end of a stick of wood, pro 
boing previously 


vided with a dise of iron, wh 
wet, is then pressed into the tap-hole. A charge of 
iron never consists of less than two hundred pounds, 
and, in most eases, of four or five hundred pounds. 
Pig-iron is broken into pieces of from ten to fifteen 
inches in length before it is charged. From ten to 


twelve pounds of fuel are consumed and charge: 
with every hundred pounds of iron in goo furnaces. 
Small furnaces, and those which are driven slowly, 
‘use more fuel, and the amount often rises to twenty 
pounds of fuel to one hundred pounds of iron. 
Along with the charges of coal and iron, a little 


2u1 


THE SURVIVOR Vol. 5 


Himestone, broken into two-inch pieces, or oyster 
shells, is charged, to about two, or three, and often 
"Too 
much limestone, as well as too little, causes the 


five per cent. to the weight of the iron. 


iron to become white, lose some of its carbon, and 
The 
race should be kept full while in blast, or at 
least so long as iron is melted, by alternate charges 
of iron and coal Coal is generally put on first, 
then iron, and on the top of these the limestone is 


in most eases, its strength and softness, 


When all the iron needed for the occasion is 
‘Tho blast, how- 
ever, is urged on, until all the iron has been tapped. 
‘The sand bottom of the furnace is made sloping, 
so as to admit of discharging the last portions 
of the iron. A well-constructed cupola furnace will 


melted, the charges are stopped. 


elt one ton of i1on every hour; some furnaces as 

much as three tons per hour; small ones, frequently. 

not more than half a ton in an hour. Most fur- 

naces are wider at the bottom than at the top; they 
209 

therefore work hotter than chose with parallel sides, 


anil also have the advantago of lasting longer, a3 
the melted iron, which is apt to eut the fire-brick, 
does not ran down along the brick, The taper to 
be given to a lining is dependent upon the sine of 
1e will bear more taper 
than a narrow, or small furnace. If different kinds 
of iron are to be melted in the same heat, a thick 
iyer of fuel is interposed between the various 
ualities, so as to admit of the extraction of all the 


the cupola; a large furn: 


iron which was first charged before the second ap- 
pears at the bottom. In such eases, it is advisable 
to melt the gray iron, or that iron which is to make 
soft castings first, and the white or hard iron last. 
When as much iron is melted as is needed for filling 
one or more moulds, the clay plug of the tap-hote is 


pierced by a sharp, stecl-pointed bar, and the metal 
yun into pots, which are earried by hand or with a 
crane, or it is ran directly into the mould by means of 
gutters moulded in the sand of the floor. Between 


each successive tapping of the iron, the tap-hole is 
closed, and more iron gathered. Where more iron 
than the furnace will hold is required for one cast, 2 
portion of it is tapped into a large pot, which pro- 


cess may be carried so far, as to make castings of 


five or more tons from a small furnace. 
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Pots in which iron is carried from the furnaces to 


the moulds are represented in figures 38 and 39. 


"The first is generally of a capacity sufficient to hold 
from two to threo hundred pounds of melted iron. 
Tt can be carried by three or more men5 the forked 
part of the handle is used for tipping the pot, 80 as 
Figure 


to pour the iron gradually into the mould, 
80 is designed to be raised by means of a erane, and 
emptied therefrom into the mould, ‘The cupola or 
reverberatory at which such » pot is used, as well as 
the mould, should be within the sweep of the crane. 
Pots of this description are of various sizes; wo 
au 
hold five hundred pounds, and 
‘The swivels 


find somo which wi 
others will hold two tons and more. 


on such pota are generally strong, and their ends 


hole to fasten one or two forks 


square, with a key 
to them, for the purpose of tilting the pot and pour- 
ing its contents into the mould. ‘These pots are 
always made of boiler-plate, as it would be dan- 
gerous to make them of cast-iron. Before each 
cast, the pots receive a wash of strong clay-rater, 
to prevent corrosion by the hot iron. 

‘The foregoing are the most important means of 
melting metal ; in the eupola, no metal but iron is 
melted. Copper, bronze, brass, German-silver, sil- 
ver, gold, and the alloys of these metals, are either 
melted in crucibles, or, if large quantities are to be 
‘The fur- 
ally the 


same for other metals as those deseribed for melting 


smelted, in the reverberatory furnace. 


naces, crucibles, and other tools, are 


iron. Slight variations in the form of melting appa- 
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ratus are often advised, but there is no essential 
difference, no alteration in the principle. Fusible 
metals, such as lead, tin, zine, antimony, and the 
alloys of those metals, may be melted in iron pots, 
kettles, erucibles, and fron ladles, and also in clay 
crucibles. ‘The heat required to melt these metals is 


not so high as the melting-heat of iron, 


BLAST-MACHINES. 

Formerly, eylinder blast-machines were used to 
supply the cupola with air for combustion, and in 
some few establishments they are still retained for 
fanning the furnaces; the impression being, that 
iron mete by eylinder blast is stronger and less 
jured than that melted by other blast-machines, 
no doubt that the cylinder blast is pre- 


‘There 
ferable to the blast generated in machines where 
water is in contact with the compressed air; in all 
other respects the itnpression is erroneous, as there is, 


evidence sulicient to satisfy the most sceptical, In 
the present case, only, a blust is required for the 
cupola; in other furnaces it is not needed. ‘to 


nourish a cupola, no better or more perfect blast 
can be generated than that made by the fan, 
or the centrifugal Dlast-machine. Practice las 
proved that the fan makes the cheapest blast, and 
niluence 


also saves fuel; it has no deteriorating. 
upon the iron, provided the quantity of blast sent 
into the furnace is sufficient to generate a strong 
heat. In Sgures 40 and 41, a common fan is 
represented. Jt is an fron box, consisting of 
on sides, with a rim of sheetiron be- 


two eas 


In the centre of the box is a hori- 
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zontal shaft, with four fans or wings, which move 

‘with great rapidity, drawing in the air at the centres 

on exch side, and driving it towards the periphery, 


tween them. 


imparting to the particles of air a momentum, 


by the centcifugal motion, which presses them against 
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the circumference, and if there is any opening at 
the circumference, the air will escape with a speed 
proportionate to that pressure. ‘These fans have 
been constructed of various sizes and forms; their 
depth is varied according to the quantity of air to 
be derived from them; the wings are from four to 
oventy-four inches wide ; eight inches wide is sufi 
cient to supply a well-sized cupola, The diameter is 
as various as the width of the fan, but it is gene- 


rally admitted that three feet in diameter is the 
most profitable and practical size. ‘The wings aro 
often placed in tho direction of the diameter, 


as is shown in the engraving; sometimes in an 
alt 

inclined position to the diameter; and also have been 

ppreciable 

‘The tater form of the win, 


curved in a spiral ling, but without a 


difference in effect. 


oes not cause as much noise as the radial vanes. 


‘The chief object in constructing a fan isto form itso as 
todo the greatest amount of work. ‘The ease should 
be strong and solid, and for these reasons wood is 
not the proper material for its construction. ‘The 
possible; the 
shalt, of steel, hardened at both ends, where it runs 
in brass, steel, or cast-iron pans. ‘The vanes of the 
fan ate to be of thin sheet-iron or sheet-copper, and 
the arms to them of wrought iron. One of the most 
important conditions of « fan, is the equal weight, 


shaft and vanes are to be as light a 


and the equal distance from each other of the vanes 
and each arm supporting them is to be exactly 
of the same weight as the other. If th 
tions are not complied with, the machine will shake, 
and soon be out of order, 
the axis, and the vanes attached to it, is not suffi- 


© condi- 


A mere adjustment of 


cient; it is absolutely necessary, for a good machine, 
that all the parts around the shaft should be of an 


equal thickness. In a fan of three feet diameter, the 


contre openings are generally one foot; in larger 


fans the openings are larger. Very large apertures 
‘vill not answer; the air is conducted too quickly to 
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the periphery of the vanes, and there is not sufficient 
time to impart to the particles the momentum 
requisite to produce a good effect. 

‘The chief difficulty in constructing a fan is, in the 
close fitting of the vanes to the sides of the ease. 
‘The latter cannot be made very straight without 
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jeurring much labour, and, on the other hand, it 
‘would be very difficult to adjust the axle so perfectly 
in the centre of the ease as not to touch it, which, 
consillering the great speed of the vanes, is almost 
impossible, It is also easily pereeived that the loss 
in pressure is in the space between the vanes and 
the cast-iron sides of the ease. ‘To diminish this loss, 


fans are now constructed in which the vanes are 
covered on both sides with two concentric plane 
rings, so that the axle with the vanes, forms a hollow 
drum, open in the centre and at the periphery. 
‘The vanes are fastened to these two bottoms or 
rings, and also to the arms, radiating from the 
‘The two bottoms move round with the axis, 
and parallel with, and close to the sides of the 
case. In the centre, where the air is drawn in, tho 
case is tarned perfectly round, as well as the rim on 


centre. 


the contre of the bottoms; both fit closely, but do 
not touch each other. Where theso join there is 
Dut from eight to twelve inches diameter, which may 


216 


bo kept tighter than the larger surface and cirewn- 
ference at the vanes. By these means the loss in 
pressure is greatly diminished, and it is an ostab- 
lished fact that these fans require less power, and 


make stronger blast than fans of other descriptions. 


Fans of this construction are now most commonly 
used. ‘The bottoms and vanes in these fans are mado 
of thin sheet copper. ‘The effect of a fan does not 
depend so much upon its size, as upon its speed and 
the size of the nozzle. It does not require Iargo 
vanes to make strong blast; it is sufficient if 
the surface of each is one-and-a-half times the area 
of the nozzle, or, if there are more nozzles than 
one, of the sum of the areas of all the nozzles. 
More than { In 


the conducting-pipes from the fan to the furnace, 


ir vanes in one fan are useless. 


there is to be a throttle-valve at each nozzle to shut 
off the blast at each without disturbing the others. 
‘The speed of the axle of » fan is from 
to twelve hundred revolutions per tinute. 
driven by a belt and pulley on one side 
To melt a ton of iron in an hour's time, 
sequires about seven hundred eubie feet of air per 


seven, 
Is is 
of its 
axle. 


minute, or, by a three-foot fan, eighteen hundred 


revolutions, and two three-inch nozzles. Six horses 
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power is needed to drive a fan with the above speed 
and size of nozales. 

Hot blast bas been tried in various instances, but 
not with such results as to induce a continuance of 
it. In this instance, hot blast has no other advan- 

tage than a small saving of fuel, and as the fuel 
, the 
getting up of the apparatus, repair, and disturb- 


consumed is not to be considered expensi 


ances caused by it, amount to more than the gain 
of fuel. 

Drying Stoves are simply brick chambers, one side 
of which is entirely open. ‘Three sides are formed by 
a nine or twelve-it brick wall. 
isa fireplace, which can be supplied with fuel from 
the outside of the stove, and may be shut by a close- 
fitting In the opposite side of the fire- 
placo is s fluo which leads to a chimney 


In one of the sides 


‘on door. 


this flue 
is also low down, almost below the ground, The 
‘k arch. ‘The fourth 


three sides are covered by a bri 
side is provided with fron doors, which open to both 
sides, and Ieave the whole fourth sido open to any 
pieco of moulding which may be put in, Iron 
shelves are generally put up slong the walls towards 
the roof, for drying small cores and boxes on. A 
is within the sweep of a crane, leads 
into the stove, and any 


railroad, whi 


heavy mould which is to be 
1S 
dried moy be Iaid upon a ear running on this track, 


and both car and mould are shoved into the stove, 
The 
size of a drying-stove is varied aceording to the size 
A 
stove of twelve feet in all directions, and seven feet 


the doors closed, and fire put in the furnace. 
of the enstings commonly made in a foundry. 


Ligh, is a good-sized stove, Foundries which make 


Jargeeastings have to be provided with drying-stoves 


of the proper ‘There are frequently more than 


one dr. as five 


ing-stove in a foundry, often as m 


or six, stall and large. If there is no occasion for 


using a large stove, a small one is selected, because 
it works faster, and with I 


fuel. Tn figure 43 a 
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tove is represented. 
GENERAL REMARKS. 
Cleansing of castings. —When the metal of a cast 
is so far cooled as to adbere together, and strong 


‘enough to bear removal, the moulds are taken apart 
219 
and the sand or loam is removed from the casting. 


Small ea 


1g3 require but a few minutes to cool, 
while heavier easts take hours and days. A massive 
casting, such as a forge-hammer of five tons weight, 
will take twenty-four hours cooling in a green, and 
forty-eight hours in a dry mould. A. bed-plate for 
the engine of one of the New York line of Atlantic 
steamers, weighing thirty-five tons, took a week for 
Heavy 
castings are chained to a crane and hoisted by it 


cooling ani the removal from its mould, 


Very heavy castings roquiro the united strongth of 
two and more eranes. Small eastings are removed 
feom their moulds by tongs; one, two, or moro per- 
sons taking hold of it at the same time, carry it to 


1 place designed for the reception of such hot cast- 
ings, ‘The exerescences which may happen to have 
been formed in the partings or core-jointa are broken 
off a8 soon as the east is removed to the general 
Aeposit of hot castings. The gates are, af the same 
me, broken off by the moulder; it requires somo 
Gates 
dental exerescences which cannot be removed 


degree of skill to break a gate off smoth. 


and ac 
in the foundry, are chiselled and chipped off in tho 


yard or in the eleansing-shop. Heavy cores, and 
particularly hard cores, are removed in the foundry 
before the casting is entirely cold. 
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Time of casting.—The easting in iron foundries 
eneraily performed in the afternoon after three 
o'clock, so as to make it the last business of the day. 
‘This time is ebielly selected to eseape the heat of the 
hot sand after casting, which will then cool during 
the night. After casting, the castings are removed, 
and the moulding-boxes piled in a corner of the 
Duilding, so as to be handy for the next day's work ; 
the sand, after receiving some water, is shovelled 


is 


over, mixed, and thrown in heaps, where it remains 
during the night. If the latter work has been pro- 
perly performed, the sand will be of a proper and 
uniform dampness the next morning. ach moulder 
takes charge of his own sand, and but little practice 
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is required to learn the proper amount of water 
to be used in damping the sand. 


‘The cleansing of eastings is a simple opera 
sn iron foundry where common eastings are made; 
any workman is fit to trim a coarse casting, or 
scour it. he first is done by means of chisels 
or sharp hammers; the latter, with dull, coarse files, 
which have been used and rejected by machinists. 
Cast 
‘The trimming and cleansing of valuable castings, 


ron files are also used for the latter purpose. 


such as statues or ornaments of art, is not so easily 


performed. An unskilful workman could undo almest 


221 
the whole casting, and ail the labour spent upon it, 
by trimming off a channel or gate. ‘This kind of 
work is done by an artist skilled in the performance 


of such labour; and, on valuable statues, it is per- 
formed by the original designer of the work, at least 
so far as particular parts, such as the face, or ebi 


ned. ‘The trimmin 


racteristic elements, are con 


of fine castings is an art in itself, which requires 
more explanation than our limited means allow us 


to give. 
‘The expenses of woulding and casting are very 
variable, Moulding of common articles of commerce 


and machinery in iron, is done by the ton, at prices 
varying from two to twelve dollars per ton, and even 


at higher prices. Dry-sand moulding is paid 
than moulding in green 
higher than either of them 


igher 


nd, and loam-moulding 
‘The moulding of brass, 
Is, for monuments of art, is of 


bronze, or other meta 
such variety, and so different are the expenses, 
that no standard price ean be ‘The 
expenses incurred in melting metal are not very great, 


ned to it, 


—the loas in the metal which is melted is greater tha 
In the cupola, 


the labour and fuel in melting it. 
twenty-five per cent. of fuel is consumed in melting 
cluding all the fuel used in warming the fur- 
s, and other incidental uses 


nace, the drying stov% 


of fuel. 
the cupola, one smelter, and one filler. 


Besides fuel, there are two labourers at 
‘The rever- 
deratory takes from seventy-five to one hundred 
pounds of fuel to each hundred pounds of iron, 
inoluding the heating of the furnace. Exclusive of 
warming, the reverberatory will take but fifty 
‘pounds of fuel. One workman ean do the work at 


the reverberatory, but there are generally two. The 
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melting of iron in the crucible is the most expensive: 
it consumes from fifty to two hundred pounds of coal 
to one hundred pounds of iron, The greatest ex- 
penses are, however, in the crucibles: a good cru 
bie, well-managed, will not last more than twelvo 
heats, and if each heat is fifty pounds, it will melé 
Accrucible of this kind 
‘will cost fifty cents; but very few crucibles will melt 


six hundred pounds of iron. 


six hundred pounds, and, on an average, not more 
than three hundred pounds can be calculated upon, 
‘The loss in iron is invariably from five to six per 


cont, in every ease of the different forms of melt- 


15 the reverberatory furnaco consuming most 
iron. Each casting always requires more metal than 


finally contain; this surplus iron, eonsisting of 
gates, channels, and falso seams, increases the above 
oss; and as sinall castings make more scrap iron 
than large ones, it is obvious that the actual loss 


will be larger on small casts than on large ones. 
Machine castings make, on an average, thirty-three 
per cont. of refuse or scrap 
foundry. Commercial articles twenty-five per cent., 
and large castings less ; very small articles fro- 
quently make more serap than ware, ‘The remelt- 
ing of these scraps costs fuel, and causes a waste of 
wereases the expense of melting. 


n a well-conducted 


smotal, whiel 

Other metals than iron are generally Jess expen- 
sive in melting, being more fasible; and, as far a8 
copper is concerned, there is but little waste if the 
copper is pure. Bronze will waste alittle ; the waste 


a volatile metals, as tin and zine, ean be prevented 
in some measure, if the surface of the melted metal is 
covered with a mixture of equal parts of potash and 
soda, anixed with some charcoal powder. ‘Tomelt and 
make bronze in the reverberatory, the copper is 
melted first, and if there is any bronze on hand, in 
seraps or other forms, it is added as soon as the 
copper is melted down; after this, the tin is Tid 
near the liquid copper, upon the hearth, and if any 


zine or antimony is to be used, it is added last. 


Before casting bronzo, it is to be well stirred by 
previously heated iron bars. ‘The amount of potash 
and soda used to protect the metal, is two pounds to 
one ton of metal; it is added when all the metals 
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ore melted and a white scum is visible on the surface of 
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the metal, Bronze metal designed for strong castings, 
particularly bells, ought to be exposed to the fire in a 
fluid state for atleasteight or ten hours; this will give it 
2 more homogeneous texture and less erystallization, 
Tf any zine is to be added to su 
advisable to add it in the form of brass, ealeu! 
of course, the quantity of copper it contains. 


an alloy, it is 


‘The 


relative quantity of the metals forming the alloy 


raleulated and mixed a 


can be vording to thi 


arrangement; but the melting operation has an influ- 
nee upon the strength of the metal, ‘Tin or zine 
‘may be evaporated, and the alloy would not be 
of the quality intended; the founder, therefore, 
takes proofs before casting, and if they aro not 


satisfactory, either copper or tin is added to the 


Te requires some experience to judge 
Proof 


tle metal in it 


melted mas 
of the quality of an alloy by appea 
is taken by a small iron ladle, the 


neces. 


broken after it has cooled, and the form of erys- 
'y of the metal is decisive 


tallization and the ten 
of the quality of the composi 

Lead, tin, and autiwoony may be melted ina 
reverberatory furnace; bress, 
melted in erucibles. Brass is sometimes made by 


however, is to be 


melting copper, and adding, after it is melted, as 


much zine as is needed to form the alloy. A cheaper 
method is to melt a mixture of copper scraps and 


ino ore together with some charcoal powder; or, 


inmelt both copper and zine ore togethor with earboo. 
In both eases, however, the brass is to be remelted, 
because the first smelting does not produce strong 
and pure brass, 
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APPENDIX. 


IPTS AND TABLES. 
Alloys of Tron—All ade 
make it more fusible than it ori 


tures added to iron 


nally is; these 


bo metals or metalloids. 
‘Sudp hur causes iron to be more fusibleif melted toge- 
ther, but this mixture is more liable to eorrosion than 


A little sulphur does not injure east iron, 


pure iron. 
but more than one per cent. makes it brittle when 


cold. If there is any sulphur in iron when hi 


causes the iron to be brittle. 


Carbon is contained in all cast iron from two to 
six per cent.; it makes the iron fusible; if the amount 
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A little 

Hard east 

s as beautiful a polish as hardened steel. 

Tt 

imparts  brilliancy and white colour to iron more 


contained is too large, it renders it brittle. 
carbon makes east iron brittle and hard. 


Phosphorus makes ion brittle when cold. 


perfeotly than any other matter, Phosphorus makes 
iron very hard, but renders it liable to corrosion ; 
one-half or one per cent. causes a great alteration in 


the quality of irom, 0 

‘Rieonsin -vouaiant companion of wast iron phot 
blast iron contains more of it than cold-blast ; it also 
contains more sulphur and'phosphorus if any is pre= 
sent in the ore or coal. Silicon makes iron brittle 
and hard, and has a similar effect on it as phos- 
phorus. 


Arsenie imparts a fine white colour to iron, but 


wakes it brittle, 
Chromirn causes iron to be as hard as diamond, 
Dut it is dificult to make this combination, 
Gold combines very readily with iron; it serves as 
asolder for small iron castings, as breast-pins and. 


imnilar articles. 
‘Silver does not unite well with iron, but a little 
ay be alloyed with it; it causes iron to bo very hard 
ad brittle. ‘The alloy is very liable to corrosion, 
Copper, i€ alloyed with iron, eauses it to bo brittle 
when hot, but increases its strength considerably 
when cold, if the atnount of copper is not more than 
fourth of 1 per cent.; more copper than this 
05 cold-short, 

Tin, with iron, makes a hard, but beautiful alloy, 
which, if nearly half-and-half, assumes a fine white 
colour, with the hardness and lustre of steel. 

Lead combines with iron, but, like silver, in a small 


Proportion; it castes iron tobe sft and toagh. 
28 
Alloys of iron are very little in use at present, 
but we call attention to such alloys, because the easy 
method by which, at present, iron is gilded, silvered, 
or coated with other metals, and also the covering 
of iron with glass, enamel, and varnish, may, and 
undoubtedly will lead to the use of iron alloys with 
greater advantage than the common cast iron is 
used. 
loys of Precious Metals.—Where are but few 
which claim our attention. The gold coin of the 
United States is composed of 90 parts of gold, 2.5 
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silver, and 7.5 copper; 75 parts of gold, 25 of eop- 
per, and often a little silver, is the composition for 
most trinkets; 66.6 gold, 16.7 silver, and 16.7 
copper, forms the solder for gold and iron. Fine 
silver plate and medals are generally composed of 


95 parts silver and 5 copper. Silver sokiler is 66.6 


OL copper, arnt Bot bs 
Alloys of Copper aro the most numerous and use- 
ful. Bronze, or bell-inetal, is one of the most beau- 
tiful of these alloys. 
72 parts copper, 26} parts tin, and 1} parts of 
iron is said to be a superior bell-metal. Iron, tin, 
and copper do not unite well if each is added sep: 


rately to the other, Dut if tin-plate seraps are melted 


in a erucible together with tin, and then this tin 


and iron alloy added to the melted copper, it will 
unite readily. 

Common Bell-metal consists of 100 parts copper 
and 30 or 40 tin; it ig moro brittle and of not so 
goal a tone as the other. Another receipt prescribes 
8 parts of copper and 22 of tin ay a first rate bell- 
metal. Another highly recommended composition 
‘The 
atter composition is of a good sonorous sound, even 
if tho mould has uot been quite dry. ‘The silver bell 
‘of 80 copper, 10 tin, 6 
in causes the composition 
a 
the addition of « small portion of silver to the com- 


is 80 copper, 10-1 tin, 5.6 zine, and 4.3 lead. 


of Rouen, France, consist 


ine, 4 lead. oo much 


to be very brittle, Some bell-founders recomms 


position, butit appears thero is no particular necessity 
for it. 

Bronze of great tenacity ia composed of 9, 10, or 
AL parts of copper to 1 of tin. If this alloy is ea 
in large masses, it has the peculiarity of separating 


into parts which contain more or less tin or cop- 


per. 
parts of the east, the copper predominating in 


‘Tho tin is generally found on the higher 


the lower parts. ‘This composition, besides being 
strong, is very hard, and resists abrasion very effec- 
tually; it algo is very little acted upon by the atino- 


sphere. ‘The ancients used to make their weapons 


2 4 
and edged tools of a similar eomposition,—to which, 


however, a little phosphorus appears to have been 
added,—before the invention of steel. If bronze is 
suddenly cooled, by heating and plunging it in cold 
wvater, it becomes less dense and hard, and increases 
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its malleability; but this is not the case in the same 
degree with all compositions, but the tone of the 
motal is decidedly impaired, and bells ought never 
to be cast in damp moulds. Bronze made of the last 
composition is improved by being tempered, while 
the tenacity of bell-metal, hy tha sama 
thivt of tts 


ea, i 


jslnal wtrongth. 
alloy of 80 copper and 20 tin bears tempering best, 
and increases in strength. ‘Tho gongs or cymbals, 
and tamtams of the Chinese, aro composed of 80 
copper and 20 tin, ‘To give these musical instruments 
their.sonorous property, they are plunged in cold 
water after being cast; a reheating to ignition, how- 
ever, is to precede the refrigeration. After this 
jatter process, which deprives the metal of almost all 
its sound, 


is tempered, and very slowly cooled, which 
imparts to it the eapacity of emitting that peculiarly 
powerful soul. 

Bronze for Statues is of @ great variety of compo= 
sition, We also find alloys for this purpose com- 
posed like bell-metal, and also of almost puro copper. 

231 
Modern statues are composed of a composition of 80 
copper and 20 tin, ‘The present state of the art of 
making valuable bronze eastings 
perfect, that our age cannot be considered competent to 


however, #0 im- 


give astandard of metal compositions for that purpose. 


The Fronch artists, in the first part of this century, 
‘were so ignorant in this peculiar art, that some parts 
of the Vendome column are an alloy of 94 copper 
and 6 tin, while other parts contained but } of alloy 
to 994 of copper. 
ings, so that the chisellers had to ent off seventy tons 
At the 
time of Louis XIV., a period’ when the art of 


‘These defects caused bad cast 
of protuberances on this one monument. 


easting statues was more cultivated in France, 
statues were cast of an alloy consisting of 91.8 cop- 
per, 1 to 2 tin, 6 to 6 zine, and 1 to 1.5 lead, ‘The 
statue of Louis XV. is east of copper S24, zine 10.8, 


tin 4, and lead 3 

‘The Bronze of the Ancient Greeks consisted chiefly 
of copper and tin, but was frequently alloyed with 
The Greeks 
not only made statues, tripods, Iamps, and other 
articles of art of bronze, but also their weapons, 


gold, silver, lead, xine, and arseni 


shields, coin, nails, kitchen utensils, and ebirurgical 


instruments. ‘The ancients understood the art of 
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hardening and tempering bronze to perfection, 20 
shave wankolinieal. es bord severely felt as we 
may be inclined to believe at the present ¢ 

‘The Ancient Mericans—Aztecs—understood the 
art of converting bronze into edged instraments in a 
high degree. ‘'o small eastings, an addition of iron, 
in the form of tin-plate seraps, appears to be advan 
tageous: large articles are liable to erystallie by the 
addition of that metal. 

Speculum Dietal is generally composed of 66} cop- 
per and 833 tin, itis white, and has a brilliant lustre, 
and is susceptible of @ high polish. An ancient 
mirror was found to consist of 62 copper, 32 tin, 
and 6 lead. 
part of tin are used, which are melted separately in 


In France, 2 parts of copper and 1 


crucibles, aud mixed just before casting. ‘The addi 
tion of a little arsenic, one or two per cent., makes 
the metal more compact, and gives it a greater lustre 
and hardness, but renders it liable to be tarnished 
‘The speculum metal of Lord Rosse’s 
largo telescope is composed of 126.4 copper and 58.9 
tin, his alloy is of a brilliant white lustre, and 
has a specific gravity of 8.811; it is nearly as hard 
as stool, and as brittle as sealing.wax. ‘The spec 
lum is east 6 feet in diameter and 5} inches thick, 
and weighs upwarisof three tons. ‘The 
After repeated 


by the air. 


nirvor was an interesting process. 
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failures and experiments, a mould was made whose 

bottom consisted of a wrought-iron ring, packed full 

of hoop-iron laid edgoways, so close that air, but no 


motal, could escape through the crevices. ‘This bot- 


tom was turned convex on a turning-lathe, true to 


the concavity of the speculum; it was then placed 
fe 


upon a level floor and enclosed by a sand-dam, 


open from above. ‘The metal was melted in cas 
crucibles, because wrought iron or clay would have 
injured the alloy. ‘The east was carried while red 
hot into the annealing oven, which was previously 
heated to a red heat, and left there sixteen weeks 
to cool. 

Bronze for Medals generally contains least tin. 
100 copper 


alloy is so hard, that it has been found necessary to 


4.17 tin bas been proposed, but this 
cast the coin, Bronze medals are, however, stamped 
shen composed of 92 copper and 8 tin, a little zine 
being added in a form of brass. 
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Bronze in imitation of Gold, consists of 90.5 cop- 
per, 6.5 tin, and 3 zine. 

If bronze is to be gilt, it should be of easy fusion, 
and take perfect impressions of the moulil. A combi- 
nation of copper, tin, zine, and lead, as previously 
An 


is said to possess the best properties for 
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being gilt, was composed of 82.25 copper, 17.48 

zine, .28 tin, .02 lend, 


noticed for statues, is the best in this ease, 
alloy whi 


An alloy for gilding is to be 
«dof clase grain. It absorbs gold and 
mercury in proportion to its porosity. 


‘compact at 


Brass is a composition of copper and zine; 2 parts 
of copper and 1 of xine—or more correctly 63$ 
copper and 82,3 xine—form common brass. ‘Two 
parts of brass and one of zine form hard solder; to 
this a little tin may be added. If the solder is to 
be tough, as for pipes or kettles, which are to bo 
drawn or beaten, but 3 of zine are to be added to 2 
of brass. Bulton-brase consists of 8 parts of brasg 
and 5 of zine. Ited-brass or tombak is made of 8 
or 10 copper, and 1 zine, oF, as in some Gorman 
works, of 11 copper and 2 xine. Princes metal, 
lor, Nuruberg gold, or Manheim gold, are differ- 
‘ent compositions, varying between 3 copper and 1 
zine, and 2 copper and 1 zine, ‘These elements aro 
separately melted, and mixed together by constant 
st 


Brass containing a little lead, from one to 
two per cents, is more easily turned than common 
brass, but is more brittle, 


Brass which is best 
adapted for hammering consists of 70 copper and 


. ompering and andden refrigeration has 
a similar effect on brass as upon bronzes the first 
renders it hard and mage tenacious, and the latter 


oft. A little zine makes a reddish brass, and im- 
parts a golden hue; larger quantities make it a green- 
ish 
‘causes brass to be of a bluish gray colour. 


more than fifty per cent. of xine 
Brass 
for ship naite consists of 10 copper, 8 zine, and 1 
iron. Brass for pans and steps to run machine 
shafts in, is to contain less zine than comtmon brass; 
an addition of bronze to brass increases its applica- 
Dility for such purposes. It is said that 16 copper, 
1 zine, and 7 platinam is almost equal to gold. If 
melted red-brass is stirred with an iron or steel 
rod, so as to impart a little iron to it, its strength is 


y augmented. ‘The variety of brass eomposi- 


i 
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tions is so numerous, as to make it impossible to note 
all the known compounds. In the above, the most 
useful alloys are enumerated. 
German-silver, Argentan, or Chi 
is one of the most valuable alloys; it nearly com 
‘lity of iron, 
steel, and copper. Common German-silver is com- 
posed of 60 copper, 26 zine, and 15nickel. A better 
quality is 50 copper, 25 zine, and 25 nickel. 


se Packfong, 


bines the durability of silver and the w 


Chinese 
ickel, 
A highly sonorous, tenacious Argenten, 
which can be hammered and rolled, resembling 
ver more than any other, compound, is eomposed of 


40.4 copper, 2! At 
present, afine argentan, and one the best qualified to 


packfong consists of 55 eopper, 17 zine, 
and 3 iron, 


5.4 zine, 31.5 nickel, 2.6 iron. 


bo plated with silver by the galvanic process, is mate 
of 62 coppor, 19 zine, 18 nickel, and 4 to 5 cobalt 
‘and iron. ‘This argentan is very close, strong, and 
‘heap, and may be covered by one or two per cent. 
of silver, forming a good fine plate, A very ten 
cious, duetile, and hard argentan may be made of 

This 
of the 
common uses of steel, particularly where corroding 


BTA copper, 26 zine, 13 nickel, and 9 iron, 
alloy can bo substituted for steel in man; 


influences upon steel are strong, because this alloy 
is not affected by atmospheric air. Electron, a fine 
quality of argentan, is composed of 8 copper, 4 
Solder for German silver is 


nickel, and 35 zine, 


made by adding 4 parts of zine to this composition, 
then laminate and pound it to a coarse powder. 
Before we part with copper alloys it will be proper 
to allude to some combinations of copper with other 
Copper and 
tishable 


matters which are useful to know. 


platinum form a yellow alloy hardly disting 
from gold. Copper and silver do not form any dis- 
tinguished amalgam; the addition of a little arsenic 
to such an alloy makes it whiter and mor 


A Tittle copper a y make 2 


eolouved alloy creas 


a darker hue; equal quantities make a violet com- 
pound, and more eopper increases the dark shade. 
This alloy is brittle in all proportions; 90 parts 
of copper, 5 antimony, and 5 xine, are used for 
plumber-bloeks, and pans and steps for steel and 


iron gudgeons to run in. Caréon makes eopper very 
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Urittle. Phosphorus makes copper as hard as steel, so 
that it can be used for knives and edge-tools; it, 
however, renders copper more liable to corrasion. 
‘The appearance of this compound when newly 
Polished is like puro copper, but it is very soon 
covered or tarnished with a greenich-black covering. 


his greenish black being the eolour of ancient wea 
pons, renders it probable that the ancients hardened 
their copper or bronze tools by means of phosphorus, 
Copper and arsenic form a bright white alloy, which 
is used for candlesticks, buttons, dials, and similar 
articles, but as this compound is easily soluble and 
highly poisonous, it eannot be used where food is 
Drought in contact with it. ‘This alloy is made by 
ug copper scraps and white arsenic—arsenious 
a crucible, covering it with a layer of com- 
mon salt. It has almost the colour and density of 


pure silver, but is very liable to corrosion, 
Lead and its alloys are very extensively used; the 
alloys are usually harder and less tough than lead. A 
298 


amall amount of arseni 


added to the lead to mako 
shot; arsenie is more fusible and more brittle than 
lead; for fine shot, three pounds of arsenic, and for 
coarse eight pounds, to one thousand pounds of lead, 
aro generally used. ‘To alloy lead with arsenic, 
nothing more is needed than to melt white arsenio 
togethor with metallic lead; half the weight of the 
nploged will be absorbed by the lead. 5 
and 1 antinony, to which frequently a little 
A 
good French type metal is said to consist of 2 load, 
1 antimony, and 1 copper. Common type metal is 
80 lead and 20 antimony ; a more fusible stereotype 
metal is 7 lead, 15 antimony, and 8 bismuth, Some 
stereotype founders add tin to the above, that is, add 
to lead, antimony, and bismuth, tin; or leave the 
bismuth out and supply its place by tin, If much 
is used it renders the metal rather soft, but fusible 
‘and fit for fine impressions. A. superior alloy is said 
to sist of 9 lead, 2 antimony, and 1 bismuth. ‘To 
alloy lead with these metals, the Tead is first melted, 
and the other metals added to the fluid lead. Fusitde 
‘metal may be compounded of various degrees of 
31 lead, 19 tin, and 50 bismuth may be 
fused at 203°. An alloy which fuses at 149°, and 
is used for pluggi 


arsenie 
Hs 
zine and bismuth are added, forms type metal. 


zing teoth, consists of 28.5 
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239 
auth, 17 tin, and 9 mereury. 


ead, 45.5. bis Sof 
bismuth, 5 of lead, and 8 of tin, will melt at the 
212°, Bismuth makes 

jsmuth does not 


oiling heat of water, or 
ead stronger if the amount of 


exceed that of the lead; two parts of bismuth a 


three parts of lead is said to be ten times stronger 
than lead, and as the durability of bismuth is equal 
to lead, it forms a good alloy for making pipes and 


wire, 
Tin forms a range of very useful alloys. Tin 
and lead melt together in all proportions. Most of 


the tin vessels which are ealled pure tin are alloyed 
with lead, Soft solder is 33 tin to 67 lead, and in 
all proportions from that to G7 tin to 33 lead; half- 
Plate pewter is 
nti 


and-hal€ is common soft solder. 
composed of 89 tin, 2 bismuth, 7 
copper. Queen's metal, of 75 tin, 9 lead, 8 bismuth, 
8 antimony. Britannia metal, of 89 tin, 2 copper, 6 


antimony, 2 brass, and 1 iron. 
Gorman tin, is composes of 4 tin and 1 lea 


Common perter, oF 
1. The 
dost plato pewter is 100 tin, 8 antimony, 2 bismuth, 
and 2 copper. Dfusie metal is 80 tin and 20 anti- 
mony. Spurious silver leaf is 59 tin and 50 
Antifriction metal is a variable compound of lead, 
antimony, tin, and copper. Organ pipes are male of 
composition of 9 tin and 1 lead; these proportions 
210 
are varied by different artists, and 19 lead 
form a fusible compound, of which imitations of 
le. To 


ne. 


29 ti 


diatonds and precious brilliants are 
‘make such imitations, a glass rod’ is ground at one 


end in the form which is to be represented, whether 


or roso-diamond, ‘The melted metal is 


a bri 


skimmed by a paper eard, and the ground facetted 
end of th 
withdrawing the rod a 
to the cold rod, which, when taken off, will show a 


\s3 rod dipped in the clear metal; on 
dhere 


in film of metal wi 


hollow capsule having the lustre of a diamond. We 
ed to make sign- 


find such diamonds at present 


‘Whis metal forms excellent 


boards in show windows. 


reflectors, which may easily be made by dipping a 
round bottle or the bottom of a retort in the 
metal; but the metal is tarnished by anything 
‘coming in contact with it, 1 part tin, 1 lead, 2 
muth, and 10 mereary is very fusible; with this eom- 
pound giass pipes and giass globes are coated with a 


‘THE SURVIVOR Vol. 5 


thin film, by placing some of this metal in the article 
to be coated, and allowing it to flow round, thus 
giving it the brillianey of silver. Tin foil, if designed 
for mirrors, is pure tin, but common tin-foil is lead 
‘and tin—often tin, 2ine, and lead; it has so great a 


variety of composition, that no standard ean be 
assigned it, Tin-fuil ig made either by hammering 


or rolling, but most of it is made by casting the hot 
metal over an inclined plane, made of a frame 
corered with cotton or Tinen canvas. Ib requires 
some skill to perform the latter operation. 

Zinc, alloyed with other metals, has already been 
enumerated, In its pure stateit forms fine sharp cast= 
ings, good for ornamental purposes; but as these 
castings have no strength, they are not much used 
for other purposes. A composition of lead and zine 
is used for patterns, but with litle advantago; itis oft 
and flexible, and the patterns soon lose their shape. 


DRONZING 

When bronze metal has been exposed to the atmo- 
apherie air for long time, it assumes a dark greon 
colour. ‘This colour, a rich hue, may bo imitated by 
chemical ageueies, or by paint. Bronze metal, after 
being cleaned, is bronzed by being painted or immersed 
in a solution of two parts of verdigris and one part of 


sal-ammonia, dissolved in vinegar, boiled and filtered, 
and used very dilate. It is left in this solution oF 
brushed over until the desired huo is obtained. he 
colour of antique bronze is obtained by painting the 
bronze east with a solution of one part of 
nia, three parts eream of tartar, six parts of common 
salt, the whole dissolved in twelve parts of hot 
242 
ith this are to be mixed eight parts of a 
‘This solution should 
be laid on in a damp place. ‘The first mixture will 
give a more reddish dark green colour to bronze than 
the latter. Different tints may be imparted to 
bronze and brass, from red to bright yellow, and from 
dark to light green. Boiling bronze in muriatic acid 
will give it a red colour; and soaking it in ammonia 
readers it whiter than it already is. Bronze painted 
with a thin solution of equal parts of sal-ammonia 
and oxalate of potash, in a warm room, or in the 


water 
solution of 


jtrate of copper. 


‘heat of the sun, gives it a fine green colour, parti- 
ularly if rubbed with it. If a dark blackish bronze 
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colour is required, the foregoing solution is laid on 
in a room where some liver of sulphur—sulphuret of 
potassium—is dissolved im water, and set out in fat 
dishes to generate sulphuretted hydrogen, which 


will enuse a uniform blackish brown colour on bronze 


or brass. ‘The foregoing receipts answer for brass 


Whe ii 


#8 well as bronze. the desired colour is 
obtained, the object is washed in clean water, dried, 
and then rubbed with a brush and wax. ‘The brot 


for tho latter operation is heated, but not 90 much 


80 as to burn the wax. 
Bronze colour is imparted to other castings besides 
Cast iron may be bronzed 


brass antt bronze, by pain! 


by dipping it in a thin solution of sulphate of cop. 
por, or muriate of copper, and when suliciently 
gorered with copper, it is washed and painted wich 
Al objects to be bronzed may, how- 


oil varnish. 


over, be painted of ay colour, either a shaio 


faintest to an almost black 
int 


of green, from the 
green, or of a blue or bluish green. ‘The pa 


‘cover should be coated with pure varnish, and whe 
that in nearly dry, = metallic powder is dusted 
over it by a dusting-bag, or rubbed om by the fin- 
gers, a linen pad, or a pain The metallic 
powder is generally mosni 
almost every shade, and 
nay bo coppor in powder, gold 
ilar articles; dry paint of a convenient shade 
‘Whe highest pasts of the articles 


brush. 


gold, wh 


is made of 


is of great beauty; or it 


eaf, silver leaf, and 


may also be used. 

are generally bronzed so as to appear as if rubbed 

and worn by use. Over the whole of these, a inst 
coating of spirit varnish is laid on. 

Phe gilding of bronze and brass castings is per~ 

co 


formed, in the dry way, by making the suf 
perfectly smooth, then brushing it over with an 


amalgam of gold, end dissipating the mercury by heat, 


which leaves a durable film of gold over the surface. 

‘his surface may be burnished or deadened. ‘The 

amalgam is maide by heating one part of gold, 
st 

in latin, ins erueible, and when it becomes 


faintly rod, pour over it eight parts of mereury, 
pour the combined gold snd mereury into cold water, 
and squeeze the surpins mercury out. ‘The amalgun 
is then encloged in eaves or chamois leather, and 
che remainder will 


some more meroury pressed out: 


contain one part of gold to two parts of mercury. 
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amalgam is rubbed over the objects to be 
gilded: it may be had in its true composition from 
the gold mines of Virginia, and of the best quality 
It is advisable to brush the 
brass over with a thin solution of nitrate of meroury 


from North Carolina. 


and some free nitric acid, as this facilitates the ad- 
.e amalgam. ‘The gilt and burnished 
's may be coloared by a simple process to any 


hereuce of 
artiel 


shade from a bright and crimson red to a violet 
and deep blue, by being submerged in a bath of 
caustic potash in which some metallic oxide is 


is. 
solved, but, a8 a galvanie process is to bo applied 
it is beyond our provineo to describe it, ‘There 
aro other methods of gilding which, for the same 
reason, must be excluded. 


Tron may bo gilded by brushing it over with a 
solution of gold in sulphuric ether. ‘The iron is to 
be bright aud polished, and the gold rubbed ou by 
the burnisher, ‘his is not very durable gilding. 

5 


‘Tinning of brass, bronze, and copper, is dono by 
washing the surface of the cast with very diluted 
sulphutie acid, after whieh, wash in water, and scour 
with sand. ‘The object is then heated to the melt- 
ing point of tin, and the tin, baving been previously 


melted, is rubbed over the surfaco by means of a 
amp rag or piece of oakum, first covered with 
rosin, to protect the tin against oxydation, Cast 
iron must be turned or filed, so as to offer a clean 
A solution of 
tin, a8 muriate of tin, mixed with an equal part 
of salammonia, if brushed over tho metal, will 
highly fac 


surface, before it can be tinned. 


tate the operation of tinning, A more 
convenient mode of tinning than the above, is to 
phinge the object to be tinned in a solution of tin 
and caustic potash, which solution is to be as hot 


Such a solution of tin 


as it can possibly be made. 
is made by dissolving oxyde of tin—putty of tin— 


in potash ley, adding to the saturated solution some 
‘metallic tin, in the form of filings or shavings of 
tin. A few minutes are sullicient to cover brass or 


copper with tin, 

Zinking of copper or bronze may be done by 
exposing (he objects to the fumes of zine. On cop- 
per castings, it is often desirable to have some parts 
of a golden or yellow kus, which may be done by 


‘THE SURVIVOR Vol. 5 
245 
exposing those parts to the fumes of zine. 
perfect coating of zine may be obtained by placing 
the objects, well cleanest, in a solution of chloride 
of sine, in which a surplus of metallic zine is present. 
Chloride of zine is made by dissolving zine in muri- 
atic acid, always having so much zine in the acid, 
that some of it will remain undissolved. Zine 
solved in sal-ammonia is as efficacious as the fore- 
going. 
Glazing of metal eastings, or coating with enamel, 


Avery 


is very little practised, and will hardly ever amount 
: Tron to be coated with an 
d and 
It is then uniformly covered 


to a lucrative operation. 
first well cleansed by means of a 


enamel 
scouring with sand, 
with the enamel, which has been previously prepared 
ed with water for 


or melted, finely ground, and 
tho purpose of laying it on. ‘This operation is very 
littlo practised, as it is very expensive and the pro= 


It has been, and still is used for 


duct is not durable. 
covering the interior of cooking utensils to prevent 
their cooking black. A better means to accomplisit 
this object in a cheaper way, is the appli 
cast iron, which contains a little phosphorns, and not 


tion of 


too much carbon, as has been previously remarked. 

More recently, a now invention, that of covering 

sparent glass, and also with eoloured 
aT 


glass, has made ita appearance in England. S 


ron with 


as 


doubts, however, may be entertained as to its ulti- 
Iron coated with enamel or 
nover he brought to a successful compet 
poreolain either in beauty or price. 
Blackening of iron casts is either done with black- 


mate success. 


lead, moistened with alcohol, or, in many instances, 
with spirits of turpentine. This is laid on by a brush, 
and rubbed until the blackening is dry, and assumes 
a metallic lustre, ‘This is the blackening used for 
stoves. If the object to be blackened is alittle warm, 
the operation works better and much more quickly. 

Fine ornamental castings are beated to the blue 
annealing heat, and then covered with black eopal 
varnish, and dried at the same degree of heat. ‘The 
heat takes most of the gloss of the varnish off. ‘The 
copal varnish is then blackened by an admixture of 
finely rubbed lamp-black, or printers’ ink, or, still 


better, by finely ground pure bone-black. Larger 


2122 


‘THE SURVIVOR Vol. 5 


1g8 are blackened with common black paint. A 
lead-colour may be imparted to castings by an 


cil paint, made of fine litharge gently heated in an 


fron pan, and, when hot, some flour of sulphur 

finely and uniformly sprinkled over it under constant 

stirring. ‘The resulting sulphuret of lead assumes a 
248 

rich Iead-colour, which is not altered by oil: or 

the atmosphere. 

Grinding of east iron is resorted to where any 
smooth, polished surface is required. It is done on 
large, fast-rovolving sand or grind stones, Cast iron 
is generally hard on its surface and sandy, so that it 
‘would require too much labour tofileit, besides wearing 
out too many files. 
turned by proper mac! 


Machine castings are planed or 
ery. 

Maileabie cast iron, an article now very much in 
use for carriage and harness furniture, and various 
other purposes, is made of the best kind of No, 2 
I pig. Where the foundry seraps are of « 
good quality of iron, they are preferable. A good 
article may be made by mixing No. 2 and No. 3 iron. 
ron which makes good bar iron will make 
Most of the malleable iron is cas 


‘malleable iron. 
from the cupola, but'the crucible makes better cast- 
ings of the same material, ‘The cast articles are 
tempered in an iron cylinder, and imbedded in fine 


fresh river sand, or finely pounded iron ore, or Ulacke 
manganese, or a mixture of the whole of these mate- 
rials, An exposure of the hardest cast iron, if pure, 
from twenty-four to thirty-six hours to the fire, will 
render it malleable to a certain degree. When tem- 


pered, the articles are pat in a rovolving iron barrel 
219 
together with some sand, to be eleaned and polished, 


to s certain extent, by rubbing one against the 


other. ‘This malleable iron is particularly quali- 
fied for being tinned, or plated with brass or 
silver, For tho silvering of iron, 9 process has 
been lately recommended which appears to be valu- 
able: The 


iron article, well cleaned and freed of all oil and 


is performed by means of galvanism, 


grease, is immersed in a solution of silver, and con- 
nected with the zine pole of a galvanie battery; the 
copper pole is connected with a platinum plate placed 
in the solution at some distance from the cast iron. 
Tt 
is made by putting eyanide of potassium in a well- 


‘The silver solution consists of eyanide of silver. 
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corked vessel, together with freshly prepared chloride 
of silver; the whole is then covered with water and 
jolently shaken. It is advisable to use an excess of 
chloride of silver, and if a little remains undissolved, 
add a few pieces of cyanide of potassium, A little 
chloride of silver ought to remain after all the eyanide 
is saturated, ‘This solution is filtered, to render it 
perfectly clear, and is then ready for use. It is 
said that @ few minutes’ time is sufficient to cover a 


large surface of iron with silver. 
250 
TADLE I. 
Weight of ota fot of castsiom pipes in pounds 
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‘TADLE UT, 


Showing she tonaitics, and recstanecs to comprecsion, of various 
‘Sipe metals and alloys 


9200 us 


2 | 198.7 
Pst | 208.2 


NB, The two danges of» pipe are considered equal tthe weight 
cof one fat Ie 


ran 
Dimensions of eslindsial columns of cast iron to sustain a given 
Tod with safety. 


at) 
22 2] ae 


ans allow the area tothe siren 
tes converted int the ting, oF the ditfronce of tho on 
iamotors multiplied by 3, Deenuse boilow ast-irow 
fromget than soli ones Sn thst peapotion. 


anu 1 
ry u + 
marvais AND ALLOTS, |specite Ora wold. 
Huet 


rt 
9 


Mechanics 
1952 


Popular 


Dec., 


TRIMMING ENDS OF WORN BRISTLES ot o 15.deg. 
angle traneforme old peinfbrsh into an excellent! 
Sask brush, By tapering brielest0-a chisel edge, 
oiling cornere of window sesh is no problem 


THE SURVIVOR Vol. 5 


Four-Place 
Swing 


DESIGNED FOR 
SAFETY 


Giant Home Workshop Manual, 1941 
LTHOUGH the unique swing 
shown in the accompanying 
strations ean accommodate 


ide sway is el 
ho place where wandering fingers 
to be pinched—always an important con: 
ation where children are concerned. 


Foor AR 
TAs aod, 


The general mothod 
of ossembly appoors 
in the small sido 
‘ond end views below. 
The broken-away per- 
spective view of the 
left and the larger 
thetches above show 
the actual details 


Esa 


in the swing may sit facing: 
the framework of sound material ap- 
tely the sizes specified. 


to forestall dec 
port the swing, 
other strong, s 
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ther way. 


rhe bottoms 
which go into the ground should 
ith asphaltum paint or creosote 
the hangers that sup- 

al grain pine or 
grained, knot-free ma- 
e revnforced with strap 
itting, and short section: 
et in the bolt hules to pro- 
seless bearings. One of 
equipment loses its 


brass bearings of this swing 
supporting the sea 
rounded at tht 
will be no ¢ 
or pinch finge 


p-iron ero 
tened on th 
shown in the end view below to pre- 
vent side swa 


THE SURVIVOR Vol. 5 


VICTORY 
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BARNYARD 


HOW TO PRODUCE YOUR OWN 


MEAT, EG 
PAUL W. 


DEAN, COLL 


, MILK, AND POULTRY 


CHAPMAN 


UNIVERSITY OF GEORGIA 
1943 


RABBITS WILL SUPPLY YOUR MEAT 


Rabbits always play an important part i 
economy of wartime. During the F 
the people of Australia were not so busy 
large numbers of Aussies went 
‘Their bag of game, which was enormous, was dressed, 
frozen, and shipped to England to supply food for the 
Britishers at home. 

Again the people of England are cating hey 
are not only eliminating wild rabbits as a pest, but raisi 


domestic rabbits in hutches, which may be seen around 
many’ Clubs not only foster rabbit production but 
supply formation regardin; o those 


Wwho are beginners in this hone 1 
Ameticans eat rabbits, too. Ordi 
bit meat sells at a very satisfactory price to those 
in the business of supplying it; but following the 
World Was, in the United States the meat be 
ids and thousands of ci 
while prices were high and meat scarce, went 
business of raising rabbits in the back yard. 

‘Again Americans are going into the rabbit bu: 
Brecders report a very large les to city 
dwellers who, in the present emergency period, expect to 
grow a part of their meat supply at liome. 

California leads in rabbit produciion, but some of the 
states in the East are not far behind. The Federal 
government maintains a Rabbit Experiment Station at 
Fontana, Calif. Workers at this station a few years ago 
made a survey of consumption in the Los Angeles area. 
‘They estimated, on the basis of this study, that this region 


cheap because thou 


Much of this meat is produced in the localit 
rabbit butchers who send trucks on regular routes to 
collect rabbits from producers; the rabbits are brought 
into the city, dressed, packed in attractive boxes, and sold 


in retail food stores. But local supply does not keep pace 
with demand. California imports from 200 to 250 tons 
of rabbit meat annually. 


Advantages of Rabbits for Meat Production 
Fecundity is the secret of rabbit popularity to a very 
great degree; on the basis of this characteristic we have 
developed the expression multiplying like rabbits, In one 
year a good breeding doe may be expected to produce 
four litters. In cach of these there may be six or eight 
rabbits. If we take the smaller number-—and often there 
‘e more than eight in a litter-~a doe may be expected to 
produce 24 young rabbits each year. If each of these rab- 
bits grew to the size desirable for fryers (again we are 
counting our chickens before hatching and dressing 
them) and weighed 4 Ib., this would mean that one doe 
would supply 96 Ib. of live rabbit each year. 

But since 50 per cent of this weight would be lost in 
dressing, we would have only 48 Ib. of meat to putinto the 
refrigerator or frying pan or broiler. If this meat were 
worth only 30 cents per pound, which is very cheap 
indeed at the ceiling price levels early in 1943, the total 
quantity of meat produced by one doe would be worth 
$15 each year. 

Again doing some more or less theoretical figuring, 
this meat in costs of feed consumed would have been 
produced at an expenditure of $5 or more than $9 on 
the basis of feed prices in 1940. (Of course, we are inter- 
ested in meat, not profits; ours is not a commercial 
enterprise; we do not expect to operate on a profit-mak- 
ing basis. But we do need to visualize the outlay and the 
possible return in the product—meat.) 

“Vhe University of California, in the publication Rabbit 
Reising, says: 


‘The annual feed cost for a rabbit has been estimated at $3.50 to 
55.75, and the cost of feed for one doc and her yearly increase of 
young at $5 tu £9 in the state as a whole, $5 being a reasonable 
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figure, This ineludes the cost of feed until the young are about 2 

‘months old. (Frying rabbits should weigh 334 to 4 Ib. when weaned Standard weight, 

and ready for market at 2 months of age.) Breed aioe: 
According 0 the enterprise-elh studies conducted by the Se 


Agricultural Extension Service, rabbits require 2 greater 
for each dollar gross income than poultry. As compared wi 
rabbits require a smaller percentage of the to 

about the same in buildings, but more in stock. On the basis of the 
returns of many persons engaged in rabbit raising, it may be assumed 
hat a net return of $2 to $3 may be expected from every doe, 


“These figures are given on the basis of a long period of 
years but when feed prices were lower than they are at 
wartime levels. Meat, at the time the study was made, was 
not so high as it became later. The University of Cali. 
fornia is tying (o point out that the growing of rabbits is 
not a get-rich-quick scheme. In fact, the pay earned by a 
rabbit producer is about 10 or 15 cents an hour. 


Tt costs more to buy breeding stock to begin rabbit 
production than it costs to buy chickens. About the same 
expenditure is required for equipment, although a doc 
and her offspring may be kept in a box no larger than 
two orange crates. Feed costs are not very different. 


Rabbits may be more interesting to keep than chickens, 
but this is a matter of personal opinion. Chickens have 
one or two decided advantages. They may be bought in 
any community. The feed they require is sold every 
where—even in most grocery stores. When trouble comes, 
agit will to all animal producers, there will be among the 
people living near by dozens who know how to take care 
of chickens for cach one who knows anything about 
rabbits. 


‘The hours of work involved in the two enterpri 
about the same; if ther difference, it is in favor of 
the rabbits. Chickens produce two products for home 
use, rabbits but one. Pigcons compare favorably with 
rabbits and chickens from all points of vie Perhaps the 
family preference in meat will be the deciding factor in 
making a choice. 


sare 


Launching upon rabbit production involves several 
decisions. One of them is the breed to choose and the 
method of getting started. 


Rabbits are kept for meat, fur, wool, hatters’ pelts, 
show, and a variety of other reasons. There are 51 
breeds of rabbits. Consequently, one must give some 
thought to the selection of a breed to keep in the back 
yard. At the moment, we are concerned only with rab- 
bits for meat. While a great number of breeds will serve 
this purpose, the following are among the most popular 
meat breeds: 


Reigian hare. 8 8 
Chinchilla (American Chinchilla Giant 

‘and Rex)..-.+« w | on 
Flemish Giant (Steel gray, light gray, | 

black, fawn, sandy gray, white, blue 

and Rex) w | 15 
‘New Zealand (Red and white). . wo | ou 


rhe word rex in the above table has to do with the coat, 
in which the guard hairs (long hairs that normally stand 
out) are cither shorter than the underfur or 
absent. This is a matter of little concern to the indi 
interested in the production of meat for use at home, 

It goes almost without saying that the beginner inter- 
ested in the production of meat will buy one breed, It 
makes very litte difference what that breed is, so long as 
the stock is healthy, in good condition in every respect, 
and prolific. 

‘Convenience in purchasing may be the most important 
factor. If breeding stock can be purchased in the com- 
munity, this is desirable; breed is a secondary considera- 
tion, In the breeding or raising of all kinds of stock it 
usually pays to select the breed most popular in the com- 
munity or the state. This makes it possible to buy or 
exchange male and female animals with one’s neighbors, 
or to buy them within a convenient shipping distance. 

White breeds seem to be most popular. ‘This is due not 
alone to appearance, but because the skins, in case one 
wishes to sell them, seem to bring a higher price. 

‘The beginner may start with young rabbits just 
weaned, or with mature animals, Young rabbits have an 
advantage, if one has had no experience. During the 
time that they are reaching maturity the owner will learn 
something about their habits that will be useful. 

Naturally, one will wish to begin on a small scale. 
Rabbits multiply so rapidly that the enterprise may be 
‘expanded in a short time, if one wishes to increase the 
scope of the enterprise. Perhaps it is desirable to buy one 
buck (male) and two does (females). A larger number of 
does may be purchased; only one buck will be required 
for cach 10 docs. 

Doubtless there is a breeder in your locality from whom 
stock may be purchased. If not, the poultry department 
‘of your state college of agriculture can supply a list of 
breeders. Such information may be secured from the 
American Rabbit Breeders’ Association, 7408 Normal 
Avenue, Chicago, or from the United Rabbit Experi- 
ment Station, Fontana, Calif. If necessary, rabbits for 
breeding stock may be shipped long distances by express. 

Costs are less important than getting vigorous, young, 
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well-bred animals. When purchases are made from a 
breeder with a good reputation and a background of 
experience, the animals will be fully guaranteed as being 
good breeders or producers and free from disease. It 
should be stipulated in making purchases that utility is 
the primary consideration—not fancy points that interest 
only those who show rabbits as a hobby. It is desirable, if 
possible, to buy from an individual or a concern engaged 
in the business of producing and selling rabbits for meat, 


Houses for Rabbits 


Rabbits do not share community accommodations, as, 
is the case with chickens. Nor do the sexes, in maturity, 
occupy a common apartment, as is the custom with pi- 
geons, Each mother and father rabbit has a one-room 
domicile. A one-room rabbit house is called a hutch. A 


OOOR FASTENER 
‘A practical backyard vabbit hutch (Farmers* Bullen 1730.) 


collection of hutches is spoken of as a rabbitry. It makes 
little difference what sort of house a rabbit has, as far as 
the form is concerned. Only the space available is 
significant. 

‘Hatches should be 234 fi. deep, 2 ft. high, and 3 ft. long for 
the small breeds; 4 ft. long for the medium breeds; and 6 ft. 
long for the giant breeds. 

OF course, rabbits should be protected from strong 
winds, cold weather, and rain. It is possible, however, in 
the warmer sections of the country and in the summer 
months that they may get too hot, since they have very 
thick fur coats. For this reason hutches are often placed 
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under the shade of trees or on the cool side of a larger 
building. In the South, only a roof is needed; the sides 
of the hutch may be made of wire netting. The hutch 
may be placed inside a shed or building, but sunlight 
is desirable. It promotes better health and sanitation, 

For one buck and two or three does—all that most 
fasnilies would require—small boxes of the size needed 
will serve quite well. ‘There is no necessity for incurring 
more expense than the enterprise warrants, especially at a 
time when building materials, including nails and metals, 
are difficult to secure. Old boxes that will suffice may be 
picked up at retail stores. 

All-metal hutches are recommended. But unless used 
hutches of this type can be bought, it is out of the ques- 
tion, when metal is on priority, to plan for the construic- 
tion of an all-metal rabbitry. Metal is desirable because 
rabbits tend to eat other materials with which they are 
confined. 

1" as many as four or six hutches, especially if avai 
able space is limited, it is customary to build in tiers— 
say, two hutches high and two wide, for four rabbits; two 
wide and three high, for six. Any desired arrangement 
may be made, but such an arrangement is convenient. It 
occupies a ground space only about 3 by 8 ft, for the 
smaller rabbits and 3 by 14 ft. for the giant breeds. 
tween the hutches, a V-shaped opening in front provides 
a place for inserting hay without opening the doors of the 
pens. Also, provision may be made for inserting the feed 
on trays that operate just like drawers in a dresser, 
except, of course, that the top of each is open. These, 
however, are not necessary; pans filled with feed may be 
put into the pens through the screen doors at the front of 
the hatch 

‘A4- to 6-compartment tier-type rabbitry will cost from 
$20 to $30, depending upon prices for materials and 
labor. The following materials will be required for a 
double-deck, 4-compartment unit. 


Lumber: 
2 pieces, 134 by 134 by 29 in—for front corner posts. (If legs are 
desired, the picces should be 59 in, long.) 
2 picces, % by 234 by 29 in.—for door jams, 
2 pieces, 34 by 2 by 29 in.—for manger front, 
2 pieces, 34 by 0 by 2 by 7 in.—for triangular manger front. 
1 piece, 3% by 524 by 734 in.—for manger front. 
1 piece, 34 by 294 by 734 in.—for manger front. 
2 pieces, 134 by 134 by 21 in.—for rear corner posts, (If legs are 
desired, the pieces should be 59 in. long.) 
, 3% by $3 by 21 in.—for manger rear. 
1c, 34 by 294 in. by 7 R. 8 in-—for top front. 
1 piece, 34 by 5% in, by 7 ft. 8 in —for top rear. 
3 pieces, % by 334 in. by 7 ft. 8 in.—for bottom, 
2 pieces, $4 by 134 by 93% by 34 in.—for top ends. 
2 picces, % by 39% by 34 in.—for bottom ends. 
2 pieces, 94 by 2% by 17 in.—for erock supports 
2 pieces, 34 by 434 by 1134 by 31% in.—for manger top. 
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1 piece, 9 by 194 by 3234 in.—for manger bottom. 
1 picee, 4 by 434 by 3234 in—for feed-trough track. 
—for vertical doors. 


4 picces, 34 by 134 by 25 
4 pieces, 24 by 154 by 20 in. 
2 pieces, I by 134 by 4 
Galvanized iron: 
2 pieces, 4 gage, 134 by 30 io.—for fed-trough guard 
2 pieces, 26 gage, 36 in. by 8 f.—for root. 
Miscellanea 
1 piece, S-in-mesh, 17-gage galvanized hardware cloth, 30 in, 
by 8 f.—for Noor. 


1 piece, 34-in-mesh, 16-gage poultry netting, 24 by 36 in.—for 
‘manger. 
1 piece, 1-in.-mesh, 18-gage poultry netting, 24 in. by 8 ft —for 


front and doors 
1 piece, H-in.mesh, 18-gage poultry netting, 18 i 
back and ends. 

4 hinges. 

2 door latches. 

Fourpenny box nails—for front, rear, and root 
Eightpenny box nails—for posts, ends, and bottom, 


by 14 f.—for 


Poulury-neting staples. 


‘A nest must be provided for each doc. An empty nail 

keg will serve the purpose, if holes are bored in the closed 
end for ventilation, and the open end is partially closed 
ha board, which, incidentally, will help to hold the 
keg in place. Boxes, 12 by 16 in. may be built to serve as 
nests, These boxes may be closed on all sides except for 
an opening 6 by 6 in. in one of the upper corners on the 
front, Metal strips on the corners will keep the doe from 
ting the nest. 
Self-feeders of the desired size, like those built for pigs 
or pigeons or chickens, may be constructed; but they are 
hardly worth while in the opinion of most producers of 
meat for home use. 

Rearing pens may be useful for young weaned rabbits. 
‘These are wire-covered frames about 2 ft. high and as 
Jarge as one wishes to make them, Young rabbits in such 
pens get sunshine and also green feed. The pen may be 
moved about in the yard. 

Simplicity should be the keynote for the beginner. 
Circumstances may be such that he will not wish to carry 
‘on the project except for a short time; or experience will 
bring a better basis for determining the equipment most 
desirable. 


Breeding the Doe 

Does should be mated young. It is best to breed them 
first about the time they reach maturity. If mating is 
delayed, it is sometimes difficult to get the females bred, 
and this defeats the purpose of the whole undertaking. 

‘Age for breeding will be determined by the individual 
rabbit and by the kind or breed. The smaller breeds 
mature earlier than the larger ones. On the average, the 
smaller breeds are ready for mating at 5 or 6 months; 
the larger ones, however, may not reach the proper stage 
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of maturity until attaining the age of 9 or 12 months. 
Does indicate readiness for mating by restlessness. The 
always taken to the hutch of the buck for breeding. 


x0 BOARDS 
THICK 


[Neat box for rabbits, (Forme: Ballet 1730.) 

In rabbits the gestation period is 31 or 32 days—that is, 
the young should be born about | month after the doe has 
been served. The process of bearing young in rabbits is 
spoken of as kindling. The doe may not “catch” from the 
t service. To make sure that a doe is pregnant, she 
may be returned to the hutch of the buck several days 
following her former visit, and again on the eighteenth 
day. When females are about to kindle, they will “pull 
fur” to make a nest. 

Young rabbits are weaned at about the age of 2 months, 
After the litter is weaned, the doe is bred again. If this 
schedule is followed, four litters may be produced each 
year. But for such production, the does must be kept in 
good physical condition. If on weaning a litter the doe is 
thin and not in vigorous physical condition, breeding may 
be delayed until she has been given a period of physical 
conditioning. Rabbits must never be allowed to get too 
fat. Animals that are fat are sluggish; they never breed 
well. But a female gaining in weight is much more likely 

to “catch” with the first service than one that is thin and 
emaciated or losing in weight. 

Rabbits should not be inbred over a long period of gen- 
erations; that is, production lines should not over a long 
period of time be confined to one family. It is advisable 
for the person producing rabbits to get a new buck 
coccasionally—not closely related to the does. Too much 
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inbreeding reduces vigor and vitality. Animals that are 
not fertile and prolific should be discarded. 

Does should not be disturbed just before kindling. The 
prospective mother should be supplied with plenty of 
fresh water and straw or some nesting material. Just 
before bearing young, the mother will make a nest and 
line it with fur from her own body. 

‘The young are born naked and with their eyes closed. 
Incidentally, this is the distinguishing characteristic 
between the true rabbit and the hare. In the latter, the 
young are born with some covering and with their eyes 
open. New-born rabbits may get too hot. Often the 
mother may wrap them with such a covering of fur that 
infant mortality will follow unless some of the fur is 
removed. The season of the year and the temperature 
will serve as a guide to the owner as to whether some of 
the fur should be removed from the nest. 

Rabbits usually have eight nipples; some, including the 
Belgian hares, may have six. Each young rabbit should 
have a nipple of his own. Should the litter contain too 
‘many rabbits, the number must be reduced. A litter of six 
will usually weigh as much at 2 months of age as a litter 
of eight. Well-fed rabbits grow rapidly. White New Zea~ 
land rabbits, for example, should reach a weight of 4 Ib. 
in 56 days. Rapid growth is always desirable; it improves 
the quality of the meat and reduces feeding costs. 


Feeding Rabbits 


Rabbits must have feeds of good quality. Moldy, dusty, 
or mildewed feeds will produce digestive troubles. Unk 
‘good health is maintained through good feed and proj 
sanitation, disease will destroy the c. 

‘To supply all required nutrients, a variety of feeds 
be used in the ration. Variety stimulates consumption 
and leads to rapid growth. 

Feeds for rabbits may be classified under four heads: 
roughage, concentrates, salt, and water. It seems absurd, but 
every principle that applies to feeding a cow may be 
followed in feeding a rabbit. ‘The only difference is the 
quantity involved. 

‘The term roughage includes all coarse feeds, such as hay 
and grass. This is the natural feed of a rabbit. It must be 
supplied in abundance. 

Legume hays are recommended. A legume, you know, 
isa plant that gathers nitrogen from the air and stores it in 
litde nodules on the roots. Such plants not only improve 
the soil on which they grow, but are more nutritious 
feeds than are other classes of plants. 

Alfalfa is the best hay for rabbits in the opinion of most 
owners. Other legume hays may be used including clover, 
Iespedeza, sweet clover, cowpea, vetch, kudzu, soybean, 
and peanut. The kind of legume hay is not so important 
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SECTION 
Barrel neat for rabbits, (Farmers? Buletin 1730.) 


as the quality. The best hay has many Ieaves and small 
stems. It is bright green in color, not dark brown. Green 
hay contains vitamins; brown hay has lost not only its 
vitamin content but other nutrients. 

Hay may be bought in bales. This is a convenient form 
for use and storage. For feeding rabbits the hay should be 
cut into pieces not more than 3 or 4 in, Jong. Unless this is 
done, much of it will be wasted. A rabbit will pull a long: 
piece of hay out of the manger, eat a bit, and discard the 
greater part for another fresh picce from the manger. 
Some method of cutting the hay may be developed that 
will not require much time. If only two or three rabbits 
are to be fed, it may be cut with pruning shears. Com- 
mercial producers have large knives, something like 
crosscut saws, with which they cut the baled hay. It can 
be chopped with a hatchet, or cut with a saw. 

Rabbits should have hay available at all times, 

Green crops are included in the classification of rough- 
age. ‘These are of two Kinds: leafy plants and roots. 
Leafy plants include grass, weeds, cabbage, lettuce, gar- 
den waste, and other such things. Rabbits like such feed. 
‘They also like such root crops as carrots, sweet potatoes, 
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turnips, and mangels. 

While it is impossible for rabbits to get too much hay, 
one should use care in feeding green crops. If they are 
added to the ration in too large quantities, digestive 
disorders will result. A very little green feed should be 
given the first time it is introduced in the ration. The 
quantity may be increased a little at a time, But since 
such feeds are readily available during the summer and 
fall, they should be used as far as it is possible to do so. 

Concentrates are of two kinds: cereal grains and protein 
supplements. In the dict of a human being these are bread 
and meat, The grains are starchy, carbohydrate feeds; in 
these are energy feeds. The protein, or tissue-building 
material, is supplied by the so-called “supplements.” 
More grains than protein supplements are required. The 
grains are quite common; they are grown extensively 
everywhere, For the most part, they are fed whole; rab- 
bits do not thrive on finely ground feeds, as do chickens. 
Corn, when fed to rabbits, should be ground; otherwise, 
the rabbits will eat only the germ and discard the greater 
portion of the kernel. 

Protein supplements are fed in the form of pelle 
pills. Rabbits like to chew these feeds. 

‘The Department of Agriculture recommends the fol- 
lowing mixtures of concentrates: 


or 


For Dey Does, Henn Docks, aww Devivoniso Rasa 
Mistwe 1 
2 parts whole oats 
1 part whole wheat 
1 part whole-grain songhum or barley 
1 part pealze soybean or linseed cake, o¢ pelleted soybean, pee 
Tt sesame, or lingeed aca 
Mistwe 2 
2 paris whole oat 
2 parts whole wheat 
1 part peasize soybean or linseed cake, o pelleted soybean, peas 
ul, seme, oF linseed cal 
aite’3 
2 parts wholegrain sorghuin seed 
2 paris whole barley 
1 part peasize soybean or linsced cake o pelleted soybean, peas 
fetame,orlinsed meal 
Mivowe 4 


144 parts rolled oats 
144 parts rolled wheat or barley 

1 part corn meal 

1 part soybean, peanut, sesame, or linseed meal 


For Doss xo Lirrers 
Mixture 5 
2 parts whole oats 
1 part whole wheat 
1 part whole-grain sorghum or barley 
2 parts peasize soybean or linseed cakes, or pelleted soybean, 
peanut, sesame, or linseed meal 
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Mixture 6 

1 part whole oats 

1 part whole wheat 

1 part pea-size soybean or linseed cake, or pelleted soybean, pea- 
rut, sesame, oF linseed meal 


Mixture? 
1 part whole-grain sorghum sed 
1 part whole barley 
1 part peasize soybean or linseed cake, of pelleted soybean, peas 
nut, sesame, or linseed meal 
“Mistre 8 
1 part rolled onts 
1 part rolled wheat or barley 
1 part corn meal 
134 parts soybean, peanut, sesame, or linseed meal 


A study of these mixtures will reveal that three funda- 
mental principles have been followed: 

1. Every concentrate includes two or more grains or 
cereals. 

2. Every concentrate includes one protein supplement, 

3. ‘The protein supplement is increased in the ration of 
does with young. 

If these principles are followed, satisfactory results may 
be obtained. ‘The ingredients may be purchased at any 
feed store; they may be mixed at home or at the feed 
store, as one prefers. 


Bread and table scraps—other than fat meat—may be 
fed. This will cut feed costs. 

Water must be supplied so that it is available at all 
ter container—a flat-bot- 
tomed crock. A doe and her fitter will drink a gallon of 
ter during a summer day. 

Salt is essential. 1t is best supplied by placing a piece 
of block salt in the hutch, 

Rabbits should be fed morning and night, at the same 
hours each day. They eat more at night than during the 
day. 

Young rabbits should be left with the doe. In the 
proper time, they will be weaned. The milk supply will 
decrease, and the young rabbits will learn to cat the feed 
put in the manger and feed troughs. 

Rabbits should not be handled any more than is 
absolutely necessary. 

‘To aid in promoting health and preventing disease 
jd rules of sanitation must be practiced. Manure, 
soiled bedding, and discarded feed should be removed 
from the hutch daily. Feed troughs and water crocks 
must be kept clean. This equipment should be washed 
often in hot water with soap—then rinsed and placed 
in the sun to dry. Sunshine destroys disease germs. 
‘Nests should be cleaned before being used a second 
time. Occasionally, the hutches must be cleaned (re~ 
moving the rabbits) and disinfected with a coal-tar 


is used as aw 


‘THE SURVIVOR Vol. 5 


product. Be sure that they are dry before the rabbits are 
replaced. 

Sanitary measures and good feed will tend to keep 
down disease. But if a rabbit becomes sick it should be 
put off in a box or hutch apart from the herd. If it does 
not get well, it should be killed. 


Dressing and Serving 


Dressing rabbits is a simple task. If the skin is broken 

on the back near the shoulder so that one’s fingers may be 
inserted, the skin may be peeled off easily. Thea, if the 
membrane on the front is cut from one end to the other, 
the waste can be removed and the carcass left clean. 
(We are assuming that persons raising rabbits for meat 
are not interested in the pelt.) 
Most rabbits marketed or used at 8 10 10 weeks of ag 
sold as fiyers or broilers, Older rabbits may be served 
in fricassecs, casserole dishes, pie, and other ways com- 
parable to those used for older fowls and the less tender 
‘cuts of meat. 

In color, flavor, and taste domestic r 


bbits are superior 


to the wild cottontail, All the meat is white. In food value, 


it is about like chicken, It is a good source of prot 

‘The Burcau of Home Economics gives the following 
recipes for the cooking and serving of domestic, hutch- 
raised rabbits: 


Bowen Ravore 
Select a young rabbit. After dressing, wipe the meat with a clean, 
damp cloth, and rub with salt, pepper, and flour, Lay the rabbit 
whole, back down, on a rack in an uncovered roasting pan, and place 
generous pieces of butter or other fat in the hollow places, but do not 
add water. Cook in a moderate oven (350°F.) for 40 to 50 
‘until tender, Turn the rabbit over, baste with the pan dri 
place under the flame of the broiling oven to brown. Gut 
{or serving, place on a hot platter, and pour on the drippings mixed 
th finely chopped parsley. 


Fru Ranorr 


Wipe with damp cloth and cut into pieces for serving. Beat one 
egg yolk, add 34 cup of milk and 34 teaspoon salt, and stic into 34 
‘cup flour to make a smooth batter. In a heavy skillet, heat 4 table- 
spoons of fat until very hot, s0 it will set batter quickly. Dip a piece 
of rabbit into batter and drop into the hot fat. As soon as browned, 
reduce heat and cook at moderate temperature for 25 to 30 mi 

‘until the meat is tender. Serve on hot platter and garnish with 
parsley. 

For each cup of gravy desired, use 2 tablespoons of pan drippings 
and 134 tablespoons of flour. Blend fat and flour in skillet, add 1 cup, 
‘of milk, and stir until thickened. Add chopped parsley, salt, and 
pepper to season. 


Raper 2x Casenour 

Wipe the rabbit meat with a damp cloth, cut into pieces for serving, 
sprinkle with sale and pepper, and rollin Bour. Brown lightly in hot 
fat in a skillet, transfer to a cassero!s, add some of the fat from the 
skillet and 34 cup of hot water. Cover and cook in a moderate oven, 


2131 


THE SURVIVOR Vol. 5 


(50°F) for 13§ to 2 hours, or until the meat is tender, Remove the 
meat, and thicken the gravy slightly. To each eup of liquid allow 
1 tablespoon of flour, mix with a few tablespoons of cold water, add 
to the meat drippings. Return to the oven, and stir occasionally until 
thickened. Season with salt and pepper and finely chopped parsley, 
replace the meat, and when thoroughly hot serve in the casserole, 


Sores Ranurr 


Wipe the rabbit meat with a damp cloth, and cut into pieces for 
serving, If the rabbit is not young and tender, barely cover with hot 
water, and simmer for about one hour in a partly covered kettle, 
‘Transfer the meat to a shallow baking dish, and cover with a sauce 
made of 1 cup of the broth and 1 cup of milk thickened with 4 table- 
spoons of butter or other fat blended with 2 tablespoons flour, and 
salt and pepper to season. Bake in a moderate oven (350°F.) for 
about 34 hour, or until the meat is tender, and serve in a baking dish, 

Young rabbit to be cooked in this way needs no parboiling, but 

xy be put directly into the baking dish, covered with 2 eups of the 


thin sauce made with milk, and baked until tender. 
Rano Pe 

1 rabbit 3 tablespoons butter oF other fat 

34 teaspoon salt Flour 

1 onion, chopped Dash of tobasco sauce 

1 green pepper, chopped Pastey 


14 cup chopped parsley 


1g the meat with a damp cloth, eut into two or three 
cule, barely cover with hot water, add the salt, 
y cover the kettle and simmer until tender, or about 134 (0 2 
Drain and measure the broth, and remove 
i Jarge pieces. Cook the onion, green pep= 
per, and parsley for a few minutes in the fat in a skillet and. stir 
Frequently. For exch eup of broth measure 134 tablespoons of flour 
and mix well wit ul seasonings. Add the broth and stir 
until thickened, Add more sale if needed and a dash of tobasco sauce. 


Mix well with the rabbit meat and pour into a baking dish, Cover 
with pastry and bake ina moderate oven (350°F,) until the crust is 
golden brown, 


Ranorr A La KING 

1 rabbit, oF 3 cups diced cooked 2 ep yolks 

c 1 teaspoon minced onion. 
2 cups crear 1 tablespoon lemon juice 
4 tablespoons butter Paprika 
2 tablespoons flour Salt 
1 green pepper, chopped 44 cup chopped Pi 
1b, smushrooms, eut in pieces 


Arabi 


past the broiling and frying age ean be used to excellent 
advantage in this way. Wipe the dressed rabbit with a damp cloth, 
place on a rack in a ketle, add 34 teaspoon salt, barely cover with 
thot water, partly cover the kettle, and simmer for 14 t0 2 hr., or 
the meat is tender. Let cool in the broth, then drain, remove the 
he bones, and cut into even pieces 

the cream in a double boiler. Blend the flour with 2 table- 
spoons of the butter, ed. Melt 
the remaining bucter in a skillet, add the green pepper and mush- 
roots, and cook for a few minutes over low heat. Beat the egg yolks, 
stir a small quantity of the thickened eream into them, and add to 
the rest of the sauce. Also add the mushrooms, green pepper, onion, 
‘and lemon juice, with paprika and salt to taste, add the diced rabbit 
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and pimiento. When the mixture fs heated thoroughly, serve in patty 
shells or on ersp toast, 
Sources of Information 

Persons engaging in rabbit production will wish to 
secure information as the enterprise progresses. After a 
little experience, literature will become more interesting; 
also, it will prove to be an aid in time of trouble. 


‘The U. S. Department of Agriculture maintains a 
Rabbit Experiment Station at Fontana, Calif. Here, on 
the site of a 5-acre orange grove, about 4,000 rabbits are 
produced each year. This station publishes literature 
dealing with the industry. It supplies information on 
request. Officials in charge will be glad to answer indi- 
vidual inquiries. 


‘The U, S. Department of Agriculture, Washington, 
has published several bulletins of interest, including the 
following: “Rabbit Production” (Farmers’ Bulletin 1730); 
“Rabbit Parasites and Diseases” (Farmers? Bulletin 1568); 
“Rabbit Recipes” (Leaflet 66). 

Several periodicals are devoted entirely or in part to 
rabbit production; among them the following are sug- 
gested: American Rabbit Journal (Warrenton, Mo.), Small 
Stock Magazine (Lamoni, Lowa), Western Rabbit World 
(Van Nuys, Calif.). 

Any inquiry about rabbits, including breeders from 
whom stock may be purchased, may be directed to 
American Rabbit and Cavy Breeders’ Association, A. 
Weygandt, Sec, 7408 Normal Avenue, Chi 
Also, this association has available a book of interest to 
breeders of fine stock called the “Guide Book and s 
ard for Rabbits and Cavies.” A eavy, by the way, 
be any one of a number of little animals—the guinea pig, 
for exaniple. 


Several state agricultural colleges and exper 
stations have published bulletins dealing with rab 
‘These institutions will usually respond to an cai 
request and send a copy of the publication de: 
out cost. Among those dealing with rabbits that are ve 
good indeed are the followi 
Circular 9, University of California, Berkeley; “Care of 
Rabbits,” Cornell Extension Bulletin, Cornell University, 
Ithaca, N. ¥.; “Domestic Rabbit Raising in Florida,” 
Bulletin 6, Department of Agriculture, Tallahassee, Fla. 
“Nutritional Requirements of Rabbits,” Bulletin 219, 
Experiment Station, Columbia, Mo. 


A number of books about rabbits have been publisie: 
including “The Rabbit Book,” by F.L. Washburn (J. B. 
Lippincott Company, Philadelphia); “Rabbits for Food 
and Fur” by Frank G. Ashbrook (Orange Judd Publish~ 
ing Co., Inc., New York); “Genetics of Domestic 
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| our allies, soon after the war started Feder 
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Rabbits” (Harvard University Press, Cambridge, Mass.). 


ead 
A CHICKEN IN EVERY FRYING PAN 
VICTORY BARNYARD, 1913 
Paul W. Chapman 

Meat, which is the backbone of army rations, is the 
main dish in any satisfying lunch or dinner. If you have 
meat, you can have gravy. And if you have gravy and 
bread, or gravy and potatocs—along with meat—-you 
have good meal, No other food satisfies hunger so well 
as meat. Of course, nutritionists would frown upon such a 
ist, among other things, on adding 
green or yellow vegetables. But few nutritionists have 
been very hungry. 

Meat is scarce. It was the first basie food we were 
asked to share. Supplies will decrease as long as the war 
cs, and perhaps for several years after hostilities 
cease, There are no more meat animals on American 
sms today than there were 25 years ago, and yet during 
the past quarter of a century our population has increased 
30 per cent. With the money our people now have to 
spend, there is not enough meat to supply civilian de= 
ds, even if there were no war, But, in addition to 
abnormal needs on the home front, tons of this essential 
food must be sent overseas. Meat is essential to the 
prosecution of war; itis the fuel of fighting men, 

‘To supply the requirements of our armed forces and 
1 officials 
instructed meat packers to hold one-fourth the nation's 
total supply to fill government orders. Some authorities 


ev 


y believe that within a short time these demands will make 


nnarkets one-half the 


necessary to withhold from civi 
available supply. 

When this shortage strikes with full force, what shall we 
do for meat? The answer is that millions of American 
people in towns and cities can, if they wish, produce a 
goodly proportion of their own meat. Of course, not 
many can keep a beef steer. And hogs are very offensive 
—to the neighbors. But of the 29 million families living, 

the United States, perhaps 15 million can grow chick- 
ens in the back yard. ‘The techniques are amazingly 
simple, and most of us like chicken. 

You may recall that Herbert Hoover once ran for 
president on the slogan, A chicken in every pot. It was a good 
slogan; the voters just did not believe that he could do it. 
Even today, under the stress of war, we cannot put a 
icy hen, an oversized capon, or a young and tender 
rooster in every roaster. But we can put a fryer in every 
pan—once or twice a week. 


Ideal Town or City Enterprises 
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Chickens are kept for two products—meat and eggs. 

he projects or enterprises through which these products 
are produced may have little or no relationship with each 
other. A family may engage in the production of young 
chickens for meat without becoming engaged in egg 
production at all. A flock of laying hens kept for egg 
production will, incidentally, supply some meat for the 
table as nonlayers are culled or as the older birds from 
year to year are replaced with young pullets. But the 
enterprises are quite separate and distinct, At the mo- 
ment, let us concentrate upon the production of young 
chickens for meat, 

‘There is no other meat-production enterprise in which town and 
city people may engage that is so desirable or appealing as the 
raising of broilers or fryers. 

‘The great advantage that this enterprise has as com- 
pared with all others is the short period of time required 
to get in and out of the business, with one year’s meat 
supply as the return for one’s labor and investinent. 

A chicken weighing 14 or 2 Ib. may be produced in 
less than 12 weeks. It is possible for a town or city family 
to start a broiler project any month in the year, remain in 
the poultry business for 3 months, and then quit and 
forget about the whole thing for the other 9 months 
year—except, of course, a 
from time to time. Such 
dressing, and storing all the fryers and broilers when they 
attain the desired weight. Of course, carrying out such a 
program involves the use of some storage facilities for the 
dressed poultry, which will be discussed later; just now, 
however, we wish to concentrate upon the job of produe- 
ing meat for home use. 

City families may produce their own meat by keeping 
pigeons or rabbits. Both enterprises lend themselves 
ideally to a city back yard, but both involve a ye 
round production job. A pig will supply a goodly portion 
of the family’s meat requirements and may be fed largely 
on table scraps. Also, a pig may be bought when 3 months 
old, kept for 3, 5, or 7 months and butchered. ‘This is an 
ideal project in many respects, but it has one disadv; 
tage—hogs are not always welcome residents of congested 
areas. On the other hand, chickens are seldom offensive 
to one’s neighbors. 

By building in the back yard, a small brooder, which 
will occupy very little space, 150 Ib. of chickens—or any 
y desired—imay be produced easily. Also, city 
move to the country during the summer 
months may produce their chickens while on vacation 
and take the dressed poultry back to the city for storage. 

Producing young chickens for meat has other advan- 
tages. Hatcheries and feed stores are so widely distributed 
that baby chicks and feed may be obtained in every com- 
munity, Information concerning the growing of chicksis 


2133 


THE SURVIVOR Vol. 5 


universal; a much smaller number of people have had 
experience in the production of rabbits and pigcons. 
Another distinct advantage of the broiler business is 
that one may make it a continuous process; that is, as 
soon as one brood of chicks has been raised and con- 
sumed, another may be started. The project or enterprise 
may be repeated as many as three or four times each 
year. Such a plan makes it possible to serve home-grown 
fried or broiled chicken every month in the year. 
Now for some production details! 
When may the enterprise be started? A broiler project 
may be started at any time. It makes very little difference 
when one starts. There isn’t a month in the year unfavor- 
able for launching a baby-chick project. Of course, if one 
has a very small lot and neighbors close by, it may be best 
to avoid the hot months of summer, as a slight odor will 
develop in spite of one’s best efforts to observe all sani- 
tary precautions. However, if little discarded crankcase 
oil is sprinkled on the brooder floor, that will help. Also, 
acid phosphate (a commercial fertilizer) may be placed 
‘on the floor and, when removed with the droppings, will 
make a very rich source of plant food for the garden. 
How docs one get started? There is only one practical 
kL baby chicks from a commercial 
are widely distributed, as one will 
1g the classified section of the telephone 


directory. 
‘And in buying chicks from a hatchery there are two 
very iiportant considerations (o remember. 


Fist, Iuy only the heavy breeds. Among these breeds are 
included, for example, Plymouth Rocks, Rhode Island 
Reds, or New Hainpshires. Most commercial poultry 
flocks are maintained for the production of eggs. Leg- 
horns are conceded to be the best layers, but they are too 
Il to make the best birds for meat. 

Second, buy only chicks from pullorumctested flocks. Chicks 
from such flocks will be disease-free, so far as this is 
possible; they will have high viability. Hatchery operators 
will tell you whether their chicks are from tested flocks. 
you like, you may write to your state college of 
wgriculture and secure a list of your local hatcheries that 
> pledged to operate only under the standards and 
regulations of the National Poultry Improvement Plan, 
which ensures high-quality stock. ‘The chicks will cost 
about 12 cents cach; naturally, there will be variations 


in price. 


How many day-old chicks should one buy? Two con- 
siderations will determine the number to buy—the num- 
ber of frying-size chickens desired by the family and the 
available brooder space. Of course, the brooder accom- 

modations may be provided with the view of producing 
-ns required. 


the number of chick 
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Of all the brooders used to provide chickens for home 
use, the outdoor, lamp type is most universally recom- 
mended. The size of this brooder may be changed as one 
wishes. But the standard size will accommodate 100 baby 
chicks. When the chickens attain a weight of 1 Ib. or 
more, the brooder becomes too small. Therefore, it is 
suggested —if this type is used—that one start with 60 
chicks; or, that one begin with 100 chicks, provide two 
brooders, and divide the chickens into two lots when they 
are about 6 weeks old. 


Brooders for Baby Chicks 


‘The brooder is the only essential equipment for con- 
ducting the broiler project. ‘Three types of brooders m 
be used, We will call these the (1) homemade lamp type, (2) 
clectrically heated hover type, and (3) brooder-house unit ‘ype. 
‘The first two are designed for small flocks ranging from 60 
to 200 chicks. The third is designed for larger flocks 
ing from 300 to 500 chicks 


‘The homemade lamp-type brooder was originally 
designed by the Extension Service of | a State 
University. It has become very popular. One agen 
the Federal government built 50,000 in 1942. Lt is 
in all parts of the United States. This brooder 
cribed as a one-room house with a ba 


ned porch. The 


and a 
ment, with no floor other than 
the ground upon which the brooder rests, is the furnace 


om. Here the heating unit, whatever it is, may be 
installed. A No. 2, wall-type lamp, burning kerosene, is 
commended. This is the best source of heat. But if a 
mp and kerosene are not available, electric bulbs—two 
of 100 watts—may be used. If heated with electric bulbs, 
the house must be insulated; that is, the cracks and walls 
must be covered with cloth or some other material that 
will keep out the cold and wind. To heat the house for 10 
or 12 weeks, § gal. of kerosene will be required. 

‘The floor of the house, where the chicks live much of 
the time, has a metal floor covered with sand. ‘These 
atcrials spread and hold the heat. ‘The room is 3 ft. 
wide and 4 ft, deep. Any kind of lumber may be used 
constr 

‘Alter they are a few weeks old, the chicks, when it is not 
to0 cold, may be allowed to leave the house and wander 
round the back yard. But the practice is not recom- 
mended, [tis assumed that the chicks will never leave the 
brooder from the time they are put in it until they are 
removed for killing and dressing; hence, the screened-in 

yoreh. 

Perth poreh, with wire (i-inv poultry mest) on al sides, 
has a floor of hardware cloth. Here the chicks may get 
the sun on warm days and take their meals when the 
weather is pleasant. During cold and wet weather, they 
will cat inside the house. The porch is 3 ft. wide and 6 ft. 


34 
long. 

“The entrance—connecting the house and the porch— 
may be left open in warm weather. When it is cold, a 
heavy cloth, with convenient slits facilitating entrance 
and departure, may be provided. No specific temperature 
is required; when quict, the chicks are comfortable. They 
must not get too hot. Little holes, bored with an auger on 
all four sides of the house, provide ventilation. 

Here is a list of the materials required for building the 
brooder: 

Lumber (all given in linear feet): 2 X 2, 10 ft 1X 2, 
13 fe51 X 4, 120ft5 1X 8, 3f5 1 x 10, 2405 1 12, 
28 ft. 

Hardware cloth (for covering porch floor): 3 by 6 ft. 

One-inch poultry mesh (for enclosing porch, all sides): 
15 ft., 12 in. wide. 

Hinges ((or top of house): two 3-in, 
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‘Hooks and eyes (for fastening house and porch together): 
4. 

V-crimp galoanized iron (for covering top of house—slop- 
ing roof): 1 sheet 38 by 63 in.; also (for floor of house) 1 
sheet 3 by 4 ft. 

Also 2 Ib. of sixpenny nails and 1 1b, of wir 
required. 

Alll these materials for the brooder, at present prices 
(carly in 1943), cost about $5. For $12, almost any wood- 
working shop will build the brooder according to 
specifications. 

Poultry specialists at the University of Georgia give the 
following information concerning the use of this brooder. 


ples are 


“The brooder is designed for raising a small number of chickens, 
Ic is ideal for the hou flock. No brooder house it necessary; that i, 
pe brooder does not have to be placed inside a building 
cr shelter, as is true of the hover-type brooders. It is easy to build; 
to eritical materials are required. 

‘One hundred day-old chicks may be started, but the number 
should be reduced (0 $0 when 4 oF 6 weeks old. IF one wishes to raise 
100 chicks, two brooders are recommended. 

“The broader may be heated with a No. 2 wal oil lamp, which is 
placed in the lower box. Vent holes are provided for supplying air. 
In very cold weather, v0 oe even three lamps may be used to supply 
Iheat. About 5 gal. of kerosene will be required for each lamp used 
‘over the period requieed for brooding one lot of chicks. 

“The beooding compartment in the rear has a metal bottom so that 
sno wood is exposed to the flame of the lamp, The metal should be 
covered with clean river sand about an inch in depth, (For the frst 
two days tis advisable to eover the sand with paper.) The lamp heats 
the sand and the chicks run on the warm sand, Atleast 24 hours before 
chicks are placed in the brooder the lamp should be lighted so as to 
allow time forthe sand to dry thoroughly and a uniform temperature 
to be obtained in the brooding compartinent. The lamp should be 
ssiven careful attention and the wick cleaned once each day. With 
Proper attention die lamp should not smoke. 

‘A7-in. pecforated curtain should be tacked on the opening leading 
into the screen pen during the winter season. When brooding in late 
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63 
COVER WITH GS ¥ CRIME, 


Homemade lamp-type brooder. De 


n 


spring the curtain should be removed and care tnken that the chicks 
are not overheated. Several wood boards or a sheet of galvanized 
Jn should be used as a cover over the runway during rainy weath 
to protect the feed and water vessels. The top of the 
cut and hinged s0 as to give ready access to this part of the 
brooder. 

A small glass pane is located in the side of the rear compartment, 
Which gives light when the chicks are fed there and also facilitates 
observation. After the first few days, feeders and waterers are placed 
in the runway. 

This brooder has the advantage of keeping the chicks off con- 
taminated ground, and thus helps to prevent diseases. The dry 
droppings in the sand in the rear compartment should be raked up 
each day, It i not usually necessary to change this sand more than 
‘ovo oF three times during the brooding period, unless rain beats in 
and gets the sand wet. 

‘This brooder plan has enjoyed enormous popularity. When cost 
ust be held to a minimum, or when ooly a limited number of chicks 
are to be brooded, this small portable unit is especially recommended. 


‘The lamp-type brooder, as compared with other types, 
has the following advantages: 

1. Itis a complete unit; that is, it may be placed out- 
doors in the back yard, not inside a building. 
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2. All material for construction is readily available. 
3. Itcan be made at home by anyone handy with tools. 
4. Itprovides living quarters for chicks from beginning 
to end of the broiler project. 
5. It is both house and yard. 


TOP OF WIRE SECTION 


OUTLINE SKETCH OF ASSEMBLED UNIT 
plans for building. (Georgia Extension Serica) 


6. Tt may be used any place, town or country, since 
is supplied by a kerosene lamp. 
7. It safeguards the health of chicks by keeping them 
off the ground, which may be a source of contamination, 
cis believed that the majority of back-yard producers 
will prefer the lamp-type brooder. But some will, of 
course, wish to use one of the other types. 


Electrically Heated Hovertype Brooder 


If a shed, garage, or other building is available, the 
electrically heated hover-type broocer may be preferred. 
‘This is a square box without a bottom, It is placed on the 
floor. The box is 12 in. high. The upper half on all four 
sides is solid board; the lower half is a curtain with slits or 
openings through which the chicks go in and out of the 
brooder. The electric heating unit is fastened to the inside 
of the top. The cord connected with the heating unit is 
plugged into a wall socket. Automatic heat regulation is 
provided. 

‘The brooder may be made in any size. Specifications 
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are given for the 100-chick size (30 by 30 in.), and for the 
200-chick size (48 by 48 in.). 


Bua of Mareniat 
100-chick Copaci-—Size 30” X 30”” 

Item Quantity 

1 1 piece 

2 1 piece 

310 lin. t. 

4 lin fT by'6:ins board (dressed) 

5 lin, 2 by Din. board (dressed) 

6 ‘Assorted box nails and roofing nails 

7 8 44 by 2in. round-head stove bolts and pute 
8 8 Tat washers 

9 1 imum of 225W-115V) 
w 1 

Mo thin fe 

200-chick Capacity Size 48" 48" 

1 T piece Mie by 48. by 48-in, plyboa 

2 T pice gs by 48- by dein, Celotex or equivate 
316 lin. fh by 534-in, Celotex or equivalent 

4 YGlin. t+ by Gin, board (dressed) 

5 2 by 2a, bo 

6 Assorted box 

? 8 14> by 2in, roand-head stove bolts and nuts 
5 8 sin, flat washers 

9 ' Heating. asiembly (minioum of 450W-115V) 
10 t Brovder thermometer 

HAT lin, ft, Gin, broader eu 


Hems 1 to 8 in the bills of materials listed may be pur- 
chased from local lumber dealers. Ni 9,10, 
must be ordered. Perhaps they will be avail 
your local power company; they may be purc 
a pouliry feed and supply store. Or, the names of the 
manufacturers can be obtained from your local county 01 
home demonstration agent 

‘To protect the insulation, the 
must be painted. 

A saw, square, hammer, serew driver, brace and 


nside of the brooder 


Ain, bit are the only tools required to make this 
brooder. The homemade electric brooder offers the 
following advantages: 

1, Te has automatic heat regulation if used with a 
dependable temperature control. 

2, Heat is under the hover only; chicks have access to 
cool air in the brooder room if desirable. 

3. Even heat regulation lessens the possibility of over- 
heating chicks. 

4, It practically eliminates fire hazard. 

5. It saves time and labor. 

6. It is economical in operation. 

7. Itis easy to remove from the floor. 

8. All floor space is available for chicks. 

‘The electrically heated hover brooder costs about $8.50 
for the 100-chick size, and $12 for the 200-chick size. 
‘These costs include all materials and the complete heat- 
ing assembly. 

Electric brooders of any desired size may be bought 
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We" CELOTEX SHEATHING 
BOARD OR EQUIVALENT. 


2542266 
. lone 
js 1 AS/B"CELOTEN 

1x6" BOARD: 


“6° AOARO~ 
Bro 
Ly ie | 
AL 
‘ 
Fy 


HOME-MADE ELECTRIC BROODER 
le electric broader. Above, looking down on the 100-chick> 
‘capacity brooder; below, looking under the 200-chick-eapacity brooder, 


commercially, The cost will be about 100 per cent more 
than the purchase price of the materials. A. 100-chick 
brooder may be bought for about $15 or $20. 

Practically every agricultural college in the United 
States has been experimenting with electric brooders 
during recent years, or since the development of the REA, 
and all have some design or type that is recommended. A. 
request will bring anyone interested plans and specifica- 
tions as well as suggestions for operation and use. 

Baby chicks should never be kept too hot; this is the 
surest way to bring sickness and death. The hover-type 
brooder has the advantage of allowing the chick to get 
just as close or just as far away from the heating unit as 
desired; and the little biddies soon learn how to live com- 
fortably, if given the opportunity. 


THE SURVIVOR Vol. 5 


2137 


BILL OF MATERIAL 


100 Chick Capacity—Size 30” 30” 


Quantity Description 


44!" X30" X 30" Plyboard 
3g!" X 30" X 30” Celotex or equivalent 

36" X 534" Celotex or equivalent, 

4 6" Board (dressed) 

2" 2" Board (dresed) 

Aworted box nails and roofing nails 

34°" 2" round head stove bolts and nuts 
‘Me Flat Washers 

Heating Assembly (Minizourm of 225W-115V) 
Brooder Thermometer 

6" Brooder Curtain 


200 Chick Capacity—Size 48° X48" 


44" X AB X 48" Plyboard 
AY" X48" X48" Celotex or equivalent 
16 lin, fe | 34" X $34" Celotex or equivalent 


1 | 1 piece 
2 
3 
4 | totin te | 1 6" Board (dressed) 
5 
6 


‘Alin. fe | 27% 2" Board (dressed) 
é ‘Assorted box nails and roofing 1a 
447" 2” round head stove bolts and nuts 
4¢" Flat Washers 

Heating Astembly (Mi 
Brooder Thermometer 
6!" Brooder Curtain 


of 450W-115V) 


lin, fe 


Tema t dirouh 8 6 
Items 9, 10 and 11 


‘Material needed for brooder ilustrated on the opposite page. (7VA.) 
The Brovder House 


Commercial broiler producers use the individual 
brooder house. ‘The house may be of any size. A house 
14 by 16 ft. in size will accommodate from 300 to 500 
chicks. Some poultrymen use larger houses and produce a 
greater number of chicks in one lot. Heat is supplied in a 


variety of ways, and the chicks live under and around al 
large cone-shaped metal hover. Few back-yard poultry- 
men will wish to engage in poultry p 

extensive a scale. 


Other Equipment 
Other than a brooder, the producer of fryers needs lite 
of no equipment. It will be necessary to have a feed hopper 
and a water fountain, These must be purchased at the 
hatchery or at a feed store. Types of both have been 
standardized; they vary only in size. You may depend 
upon your local dealer to recommend the sizes required. 
Feed hoppers may be made at home. Of course, pans 
may be used for feed and water, but they are unsatis- 
factory for the reason that the chicks climb into them and 
get both feed and water dirty. Also, the chicks should not 
be allowed to get wet and chilled. 
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Kind and Cost of Feed 

‘The feed for baby chicks must be bought ready mixed. 
‘The proper feed is generally called a starting mash, or a 
broiler mash. 1t is available in bags of all sizes. It generally 
takes about 634 to 7 Ib. of mash to grow a 2-16. fryer in 9 or 10 
weeks. From this basis a calculation may be made in 
regard (o the total quantity of feed required. The starting 
‘mash contains all the nutrients required for growth and 


SMALL HOPPER 


4 5 
2h 
¢ | 


FOR CHICKS 1-4 WEEKS OLD 


HOPPER 


pan J 


JAR 
WATERER 
~ 
# 
$$$ 9° ron concn. 
A FIWEERS O10 


LAY LOOSE ON TOP OF FEED IV HOPPER 
Ewential equipment for raising broilers, 
development. It contains many ingredients including 
ccocl-iiver oil, dry skim milk, alfalfa leaf meal, and finely 
ground grains, It includes all the minerals and vitamins 

and protein essential for a well-balanced ration, 
Feed should be kept before the chicks in the hopper at 
all times, The more they eat, the faster they grow. 
Chicks will weigh 134 Ib. when 7 or 8 weeks old. At this 
weight they are ready for the frying pan. When 12 weeks 
old they should all weigh 234 Ib. apiece. Thus, for a 


oduction upon so-period of 4 or more weeks the chickens may be killed and 


‘eaten as desired. Then, when the supply is exhausted, the whole 
process may be started aper again. 

If one starts with 60 day-old chicks in the lamp-type 
brooder, and 7 Ib. of feed are consumed by cach chick, 
420 Ib. of feed will be required. At $3.50 per hundred- 
weight the cost of this feed will be about $14. This gives 
the basis for calculating the possible profit and loss in the 
undertaking of producing frying chickens in the back 
yard. 

Is growing frying chickens profitable? If one spends 
$7.20 for baby chicks, $14 for feed, $5 for materials with 
which to build a brooder, and 75 cents for 5 gal. of 
kerosene, the total sum expended in a 60-chick project 
amounts to $26.95. From this investment, with good luck, 
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‘one may expect to get about 100 pounds of live fryers. 
‘This would mean that they were produced at a cost of 26 
cents a pound, which is less than the price charged in 
most retail establishments at any season of the year. 

Ofcourse, one could not properly charge the entire cost 
of the brooder to one lot of chicks. ‘This is permanent 
equipment; it may be used over and over again. Also, 
the project is not approached solely from the standpoint 
of financial gain. It is a food-producing enterprise, and, 
as such, it is a patriotic activity that will aid in the prose- 
cution of the war. And, after the conflict is over, it will 
assist America in helping to feed the starving millions in 
countries less fortunate than our own. ‘The rationing of 
‘meat has indicated clearly that there is not enough for all. 
Home production has the adced incentive of supplying 
the food nutrients required for a diet through which the 
American people may be made strong, and through 
which they will be aided in keeping well. Meat is the 
foundation for such a diet. 


First Stops toward Establishing a Laying Flock 


It was said in the beginning of this chapter that chick- 
ens are kept for eggs and meat, and that the two enter 
prises are not necessarily related. It is apparent that the 
production of broilers and fryers may be a one-purpose 
undertaking, On the other hand, it may be made the first 
step toward the establishment of a flock of laying hens. 
All that is necessary is to eat the males (cockerels) and 
keep the females (pullets). By following this procedure, 
the owner will soon be able to gather his own eggs. 


GATHERING YOUR OWN EGGS 


Because they are compact and rich in essential nutr 
cents, eggs are demanded for wartime food. They contain 
vitamins A, B, D, and E—only C is lacking. There are 
few better sources of iron. Eggs contain phosphorus, 
calcium, sulphur, and sodium and potassium salts in 
organic combination. ‘They supply protein and fat of high 
biological value, An egg is a balanced food; itis easily and 
completely digested. Eggs are nearly interchangeable 
with milk; they approach being the perfect food. 

For good health one’s diet should include an average of 
an egg a day; this means an annual consumption of 30 
doz. per person. Strangely enough, one egg cach day for 
every man, woman, and child—the minimum standard 
for a liberal dict—is the normal production in the United 
States. 

‘The person with a broiler project, designed to provide a 
part of the family’s meat supply, has already taken the 
first essential step toward producing eggs for home usc. 
A few of the better and larger pullets—and thus far we 
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have given no consideration to sex because it has been 
assumed that both male and female birds would be used 
as broilers and fryers—may be saved with a view of keep- 
ing them as egy producers. 

‘None of the cockerels, or young roosters, need be saved. 
In the production of eggs for eating, they perform no use- 
ful function. In fact, infertile eggs resulting when only 
hens are retained in the laying pen keep longer and better 
than those produced in mixed flocks. Should one wish to 
set the eggs for hatching, however, the services of a 
rooster are required for viability 

How many pullets should one keep? ‘The answer in- 
volves two considerations: the number of eggs needed, 

nd the production records of the flock from which the 
chicks were hatched. Of the two, the egg requirements are 
the more important, for it is assumed that few chicks of a 
record-breaking lineage will find their way into back- 
yard flocks, Such chicks will be sought and retained by 
commercial breeders. 

While not a major consideration in determining the 
number of hens to keep for producing the family supply, it 
{cresting to note, in passing, that high productior 
1 acquited characteristic. Birds in the native state lay 
only enough eggs to reproduce young. But by selection 
id breeding, egg-laying capacity may be increased. 

nyard hens, without a controlled family tree, will, 
y only 50 or 75 eggs in a year. The 


Ba 
with good care, 
application of science, however, over a number of gen- 
ns will result in hens that, with proper manage- 
t, may be expected to lay 300 eggs in 1 year. Many 
fanciers with small flocks find the development of high+ 
producing strains a fascinating hobby. 

For all practical purposes, one may assume that, in 
season, one-half the hens in the back-yard flock may be 
expected to fay an exg each day. If one needs six eggs 
daily, the flock should consist of a dozen hens. It is 
usually recommended that a flock of 30 hens be kept to 
supply the eggs for a family of five. And, to maintain such 
a flock for the greater portion of the year, itis necessary to 
start with a larger number in the fall. Perhaps 40 would 
be about the proper number, but this will depend upon. 
how often the family would like to have chicken for 
dinner during the fall, winter, and early spring. 


Laying Houses and Equipment 

What sort of house must be provided for laying hens? 
And is a chicken yard necessary? 

‘To answer the simpler of these two questions first, no 
yard is required. Back-yard flocks, and even commercial 
flocks, are raised in confinement. They are never allowed 
outside the yard. 

‘Any house that is comfortable is satisfactory. The city 
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family that wishes to keep just a few hens docs not need a 
large or an expensive laying house. A crude lean-to or 
appendage on the garage will serve the purpose. Perhaps 
there is a shed or a small building already available? 
Such a building can readily be converted into a satis- 


‘Small backyard laying house. Exterior elevation and floor arrangement. 
(Georgia Bxtesion Sorece.) 


Jactory poultry house. Only one important consideration 
need be kept in mind—every hen should have 4 59. ft. of floor 
space. This means, for example, that 10 hens require a 
minimum of 40 sq. ft. of floor space. A house 5 by 8 ft 
would mect this requirement. 

If one wishes to build a laying house, then it may as 
well be large enough to accommodate a flock of say 40 or 
50 birds. A laying house 12 by 14 ft. will be ample in size. 
It may be constructed of any material that is available, or 
built to harmonize with the home and surrounding build- 
ings. With restrictions placed upon the sale of lumber and 
nails, it may be necessary to use other materials. This can 
be done; there is a large variety from which to choose. 
Hollow tile, for example, may be selected; concrete blocks 
are often used. 
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‘The house should be 14 ft. across the front and 12 ft, 
deep. It should have a door on one side, at the front. The 
roof may be of any style. A shed roof is the easiest to build; 
a gable roof—so that the roof may extend beyond the 
front wall and thus protect the birds from the weather 
if the front is left open near the top—seems to be more 
desirable. A good solid foundation of concrete, brick, or 
ston ied. Drafts must be excluded or the chickens 
will suffer from colds. 

he house should be about 7 ft. high, not that the 
aced so high a ceiling, but it is more convenient 


tcendant. A concrete floor is desirable, but not 
With a hard-surfaced floor, the house may be 


kept clean with less trouble than is the case with a dirt 
floor. Of course, litter, such as straw, should be kept 
fon the floor, and should be changed when sanitation 
dictates. 

Nests should be provided—-about 10 for a flock of 40 or 
50 hens. ‘The nests may be placed along the side walls. 
“They should be about 2 oF 3 ft. above the floor, to provide 
ample room below them for cleaning. They should be 
partially filled with straw and should be large enough so 
the hens will find them comfortable, In the very small 
house, in which one does not wish to go to much trouble, 
empty nail kegs, orange erates, or any type of box provid- 
about the same amount of space will serve quite well. 
are placed too high off the floor for the hens to get 
the nests easily, a ladder should be provided. 
he roosts should be placed at the back of the house. 
Poles, 2 in. or more in diameter, will serve, Under the 
roosts there should be a dropping board. ‘This is a solid 
floor, 8 to 12 in. below the roosts. Such a floor makes it 
possible, by using a hoe, to clean out the house easily. 
Also, of course, it protects the floor of the house, and is 
otherwise desirable. 

‘A dry-mash hopper, which is simply a feed trough 
tastenea to a platform, is an essential part of the equip- 
ment of a laying house. The hens must be able to eat mash 
at any time they like; the more they eat, the better. High- 
producing hens must be fed very generously. Any sort of 
platform and hopper will serve. It may be placed on the 
floor, but most poultrymen prefer that it be raised slightly 
above the floor, as this protects the feed and facilitates 
cleaning. The trough should be protected or partially 
covered so that droppings will not fall into the feed. 
Ifone is keeping only a few hens, it is desirable to buy a 
metal mash hopper of the kind that will be available and 
recommended at any feed store. 

Your state college of agriculture will be glad to send 
you without cost plans and specifications for building a 
laying house suited to the locality in which you live. 
Desirable equipment will also be suggested. 
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Bither inside the house or in the back yard, a broody secret and the knowledge was carefully guarded by those 
coop should be provided. This is a coop in which to con- who possessed it. Later the secret was offered for sale at 
fine the hens that want to get about their natural task— the price of $1, provided that the purchaser promised not 
the job of raising a brood of chicks. If a hen remains on to tell. Now the information is broadcast free of charge in 
the nest overnight and clucks as she is approached, then government bulletins available on request from the De- 
she is a candidate for confinement—she is not laying eggs: partment of Agriculture, Washington, or your state 
‘The sooner she is “broken up,” the sooner she will begin agricultural college, and poultry specialists hold demon- 
to lay again, The broody coop may be a wire-enclosed strations so that all flock owners may know how to cull 
frame of any size with a slat bottom. Such a floor makes the nonlaying hen. 
itdifficult for the hen to sit on the floor, and a standing” Culling nonlayers is not involved in the initial stages 
hen soon gets over being broody. of establishing a flock. But it should be noted in this 

Laying-house equipment should include a grit and- connection that hens attain their highest production dur- 
oystershell hopper, and a water pan. Hoppers for grit ing their first year of maturity. Old birds must be sold or 
and oystershell may be bought at any feed store, but a eaten and younger ones added cach year to maintain 
small box about 4 in, high and not more than a few high and profitable egg production. Since every flock 


inches wide and about 1 ft. long will serve just as well. 
If boxes or homemade hoppers are used, they should be 
covered with a 2-in, mesh wire or with slats about 2 in. 
apart, 

Water must be kept before chickens at all times. Any 
shallow pan will serve the purpose quite well, except that 
it will be casily turned over. ‘This can be prevented by 
making a slatted cover that may be placed over the pan. 
Ora water fountain of any size desired may be purchased 
at any feed store, hatchery, or poultry supply center. 
Such fountains are more convenient and desirable than 
pans for the reason that the water is protected from 
contamination and a larger quantity may be provided at 
one time. 


Flock Management 


Now we come to some very important 
questions! How old does a chicken have to be to lay eggs? 
‘And when are eggs most desired? 

‘The heavy breeds recommended for home flocks must 
be 6 or 7 months old before coming into production, and 
eggs are usually highest in price during the fall and winter 
months. Ifa pullet begins laying eggs in the fall, she will 
continue to lay all winter, with good feed ani 
‘This means that the egg production is most profitable 
and satisfactory when the pullets are old enough to begin 
laying in October. Consequently, the ideal time to secure 
the baby chicks for growing out laying pullets is January, 
February, or March. April chicks usually turn out well, 
however. 

Naturally, it gocs almost without saying that one must 
raise the layers for the home flock. The only alternative 
is that of buying pullets offered on the open market as 
broilers and fryers. Poultrymen cannot afford to sell lay- 
ing hens. Those offered for sale have usually been culled 
from commercial flocks because they are nonproducers. 

It is a simple matter to identify the laying hen. At one 
time these distinguishing characteristics were a profound 


care. 


‘owner will wish to kill and eat the hens that do not lay 
egys, the chart on page 45, showing characteristics of 
laying and nonlaying hens, supplied by the U. S. De- 
partinent of Agriculture, will be of interest. 

With experience, one will soon learn to distinguish 
between the laying and the nonlaying hen, But occasion- 
ally a hen will be killed that is a layer, and, on dressing 
her, one will discover a number of yolks and perhaps a 
fully developed egy in a shell. 


Feeding the Flock 


Feeding is the most important aspect of management, 
ich year a high-producing hen lays many times her 
weight in eggs. The raw materials for making these eggs 
must be supplied in the feed consumed. The egg is a self- 
contained balanced meal; the feed must be balanced 
also. ‘The white of an egg is rich in protein; the feed must 
supply this protein. There must also be carbohydrates 
and fats for making the yolk, and there must be mineral 
for the shell, All these things must be found in the feed. 
If any are lacking, then egg production is reduced or 
stopped. ‘The importance of supplying all the ingredients 
for a feed that will contain the nutrients for a hen's body 
and for the production of eggs cannot be emphasized too 
much. 

Years ago, to a greater extent than at the present time, 
farmers allowed their chickens to wander over the place 
and each night and morning threw them a little shelled 
corn. This was not a bad practice, since the hens could 
forage for themselves. Like birds, they could pick up 
supplementary feeds in the form of seeds and insects. 
But corn is a very inadequate feed for chickens,grown in 
confinement. It is a starchy, or carbohydrate, feed; it 
does not supply enough protein. Chickens fed in confine- 
ment must not only have protein, but they must have 
minerals and vitamins as well. 

Hens must be given a laying mas; in addition, they 
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must have a coarse-grain feed. Laying mash can be 
bought at any feed store; in little sacks, holding only a 
few pounds, it is often sold in grocery stores. This feed 
is scientifically compounded. The makers of this feed 
guarantee the analysis that is given on the bag. It is 
inspected under the laws of the state in which it is sold. 
‘It must contain the analysis given on the bag. In fact, 
these feeds may contain a dozen ingredients. For ex- 
ample, to supply vitamin A such feeds contain alfalfa 
leaf meal that has been dehydrated. They may also con- 
tain such things as fish meal to supply minerals. Always 
they contain several cereal grains. They may contain 
meat or milk or cod-liver oil or any of a large number of 
ingredients that supply all the desired raw materials 


Sruxeniow Carr 
Characteristics Identifying Layers and Nonlay 


Conaition 


Nonlayer 


Dill, dry, sbeiveled, scaly 
‘smooth, glossy 

Bright red 
Bnlarged, smooth 


Yellow tint 
‘Shrunken, puckered, dey 
Blunt, rigid, close to- 
gether 


apart 


Abdomen. - Expanded, #0 le | Contracted, hard, fleshy 
Lateral processes. ..| Prominent, pliable 
Skin sos esos ee- +] Soft loone ith for 


Characteristics Tndeating Whether Previous Production Was Continuous or Brief 


Cond ted with, 


Character 


Brief laying 


Vent ‘Yellow tint or fests color 


Bye ring and ear 


lobe. ++ ‘Tinted with yellow 
Deak...» ‘Tinted with yellow 
Shanks, White, rather flattened | Yellow, round 
Plumage Worn, soiled Not much worn 


Late, rapid 


Laying begins at about 6 months of age in 
the case of Leghorns and at about 7 months 
in the case of Rhode Island Reds, Ply- 
mouth Rocks, and similar breeds 

Average of 180 oF more eggs a year 

Birds are seldom broody 
Hens ace laying well in August and Sep- 
tember toward the end of the first laying. 
year or ater itis completed 


Rate of production 
Heoodinese. 
Persistence of production, 


for the manufacturing of eggs. 
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grinding the feed; oystershells supply material for the 
making of eggshells. These are kept before the chickens 
at all times in small hoppers. 

Laying mash must be supplemented with coarse grain. 
Any combination of several grains will be satisfactory. 
Grain fecds recommended for laying hens may be pur- 
chased in any quantity desired at local feed stores. 

Grains should be fed in the evening. ‘This feed sustains the 
chickens overnight. Metabolism takes place in fowls 
rapidly; that is why the birds that hop about your yard 
can cat all the time. They may eat hundreds of bugs and 
hundreds of seeds and worms cach day. Mash consumed 
by chickens is digested within 3 hr. Without some grain 
in the crop, chickens would get cold and hungry during 
the night. 

Since egg production depends, to a great extent, upon 
the quantity of feed consumed, and since chickens eat 
most of the time they are awake, it pays to give them a 
long working day. For this reason commercial poultry- 
men put electric lights in their poultry houses, ‘These 
lights are taraed on during winter afternoons and also 
in the morning several hours before daylight. As soon 
s the lights go on in the morning, the chickens get up 
and begin eating. They continue at the task of eating all 
day long and go to bed when the lights are turned off 
at night. 

‘These lights are operated by an electrical switch con- 
nected with an alarm clock. Any electrician can install 
such a switch in your laying house if you wish to increase 
the length of the working day for the birds in your flock, 


Vaccination 

Proper sanitation, good feed, and comfortable quarters 
will, for the most part, ensure the health of your flock. 
One other thing must be added, however. Your birds 
must be vaccinated for chicken pox. The vaccine and 
the simple equipment for applying it may be bought 
feed or pouliry supply store. ‘The directions for 
using it are casy to follow. ‘This job should be done one 
month before you expect your pullets to come into egg 


produ 


Possible Returns 

Now let us glance at the financial outlook for the back- 
yard cgg-production enterprise! A well-fed hen, in one 
year, will cat from 80 to 100 Ib. of feed—half mash, half 
grain. At present prices, mash costs $3.60 per bag of 


‘The laying mash should be kept before the hens at 100 Ib. Mixed grain—cracked corn and wheat—costs 
all times. It is placed in the hopper, which is a part of §2.45 per bag of 100 Ib. ‘This means that, at these prices, 
the laying-house equipment. the feed for each hen—assuming that she eats 100 Ib.— 

Hens kept in confinement must have grit and oyster- will cost about $3 a year. 
shells, Grit, which may be any hard stone, ed upon the average for thousands of flocks, each 
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hen should lay 170 eggs each year, or about 14 doz. eggs should at all times be covered with at least 2 in. 
‘These eggs, at the average price for 1942, are worth, of the solution; that is, the top layer of eggs should not 
conservatively, 35 cents a doz. or $4.90 for the ycar. come within 2 in, of the surface. The jar should be kept 
On the basis of these figures, a net profit of $1.90 per hen in a cool place and should be covered with a piece of 


would be realized, when only feed costs are considered. 

Of course, there will be some other costs, such as grit, 
oystershells, vaccine—these are small. Costs for housing 
and equipment are higher, but these should not be 
charged against one year’s production. Here again we 


Alarmvelock switch A simple homem 
the lights on and put the hens to work bel 
lights off when you get up 

should say that profit is not the motive in conducting the 
enterprise; itis, rather, an abundant supply of feesh eggs 
for home use. Incidentally, it is a roast hen for Sunday 
dinner any time you feel that you can afford (from the 
viewpoint of sentiment, primarily) to reduce the number 
of hens in your flock. 


Storing Eggs jor Winter 


Peak egg production is attained by most poultrymen 
during the spring and early summer. During these 
months egg prices are normally lower than at any other 
periods of the year; then, while prices are relatively low 
and supplies large, commercial egg dealers place large 
quantities in cold storage for sale during the winter 
months. 

Persons keeping back-yard flocks may find that during. 
the season of most favorable production a surplus of eggs 
may accumulate. Then they, too, may store for winter. 
Ifspace in a cold-storage plant is available, the owner of a 
home flock may store in the same way as commercial 
dealers: But since such facilities are limited, the water- 
glass and limewater methods are recommended. 

Water glass, which may be bought in any drugstore, is 
most frequently used for the storage of eggs at home. This 
is a chemical substance composed of sodium silicate. For 
the storage of 15 doz. eggs, one should have a 6-gal. 
earthenware crock or jar and 1 qt. of water glass; 9 qt. 
of soft, boiled water also are required. The water should 
be boiled and then cooled before use. After the 1 qt. of 
water glass and the 9 qt. of water are mixed and put into 
the jar, the eggs may be placed in the container. Only 
fresh, perfect eggs—with no cracks in the shells—should 
be stored. A few may be put into the jar each day. The 


heavy brown paper. 

Limewater may be used in place of water glass in 
storing eggs for home use. For the storage of 15 doz. eggs, 
using the limewater method, one should have a 6-gal. 
jut with the same kind of heavy brown paper previously 
suggested as a cover for the container; 234 1b. of un- 
slaked lime and 3 gal. of boiled water are required. 
‘The water should be boiled and cooled. ‘The lime should 
then be put into the water. Afier it has stood for 10 min,, 
the liquid should be put into the jar—care being taken 
to make sure that the lime sediment is not poured into 
the container, as only the more or less clear solution 
should be used. The jar should be kept in a cool place. 
From time to time, as they are available, the eggs may 
be put into the jar for storagi 

Eggs may be kept in storage for a period of 6 months; 
but remember, only strictly fresh, infertile eggs may be stored. 
Place them in the container carefully so that the shells 
will not be cracked. 


PERHAPS YOU CAN KEEP A PIG? 


VICTORY BARNYARD, 1943 
Paul W. Chapman 


‘Home Consumption and War Needs 


“We need all the pork and pork products we can get,”” 
said a representative of the British government recently, 
he same thing may be said for the United States. In 
spite of increased production on American farms, it was 
often impossible, before rationing was instituted, to buy 
ard and bacon in many retail stores. 

Pork is a satisfying food. Among the meats it is the 
best source of vitamin By. ‘The fats that hogs supply are 
concentrated energy. When fats are taken out of the 
diet, a physical breakdown follows; evidence of this fact 

found in the condition of the people in continental 
Europe today. We are struggling to avert such a con- 
dition at home. ‘To supplement inadequate supplies of 
lard, American farmers have been called upon to increase 
greatly the production of oil-bearing crops, mainly 


peanuts and soybeans. 


America’s Pig Keepers 

‘Hogs are grown on farms in all sections of the United 
States. Production is concentrated mainly in three areas 
—the Middle West, where they are fed corn; the South, 
where they help harvest the peanut crop; and the dairy 
sections of the East, where they consume a ration includ- 
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ing skim milk and buttermilk. Only chickens have a 
wider distribution, Several hundred thousand boys and 
girls are members of 4-H pig clubs. Millions of families 
in small towns keep a pig in the back yard. 

As meat animals, pigs have many things in their favor. 
‘They multiply rapidly. When properly fed, they attain 
a weight of 200 Ib. at the age of 6 months. They make 
more rapid gains, for the feed consumed, than any other 
meat-producing animals, 

‘There is little sentimentality attached to the hog busi- 
ness, One may become attached to a dog, a pony, a 
sheep, a dairy cow—but rarely to a pig. We tend to 
spise swine, Few, indeed, are the persons who have raised 
their voices in behalf of the lowly animal that furnishes 
more of our meat supply than any other. The followi 
tribute, however, did appear in one of our farm pape 
1898, 

Tia well, when we contemplate the splendor of our achievements, 
to give due eredit to that most despised of all farm animals—The Hog. 

Tefore the age of railroads, the hog solved the transportation 
problem by turning himself into a package that could walk to market 
with what represented 10 to 20 bu. of corn. He fu het 
for grain and grass. He enables the wasteful steer to be fattened at 


not require a house, 
which seems to have 


[A portable hog house, The back-yard porker does 
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profit. Where farmers have held to one crop, the second erop has 
invariably been a mortgage—but the hog that makes more meat with 
fess feed than any other animal has been a mortgageslfer, 

Wherever the hog has gone to market in large numbers, deposits 
swelled in banks, customers filled stores, and wealth increased. 

“The hog has fed 2 hungry world, And 
and sweetis pleasing to the palate of rich and poor alike, 

We salute the hog—our benefactor! 

‘Swine production is not only an important commercial 
enterprise on American farms, but it is the chief source 
of meat supply for home use. Farm families eat little 
beef; they have had no way, other than canning, to 
preserve and store the meat. Now, freezer lockers are 
supplying a satisfactory method of storing; they are 

putting beef into the dict of America’s rural people. On 
the other hand, pork lends itself to curing and smoking, 
so that it may be processed and stored without refrigera- 
tion, Millions of hogs are slaughtered on farms each year. 
Phe annual food budget for a farm family of five calls 
for providing 450 Ib. of pork—as contrasted with 200 Ib, 
of beef. To supply this quantity of pork, three 200-Ib, 
hogs are required. These hogs are usually butchered one 


1c tootlsome ham —tender 


at a time in order that the maximum amount of fresh. 
pork may be available. 
144 BATTEN 
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RAFTER DETAIL 
if one is provided, it may conform to the standard A-shape design, 
teen universally adopted. 


One hog, weighing 225 1b., will supply the following 


TH 


products for home use: 
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Products Pounds Products Pounds 
32 Ham... eee] 0 
15 | Shoulder roasts... -.---| 41 
Pork loin. 25 | Cured bacon. " 
Spareribs. 4 [Neck meat..--.--- 2 
Sausage. 9 [Pig's fet... il 


When live hogs are worth 15 cents a pound on the 
market, a 225-Ib, pig will sell for $33.75. But the meat 
products listed above will cost not less than $46.62 when 
purchased in retail stores. ‘This difference enables anyone 
who butchers a pig at home to save $12.87; or, stating 
the same thing in another way, one is earning this sum 
for the time spent in butchering a hog and curing and 
processing the meat and lard. The sum might be spoken 
of as the meat packers’ compensation. 

In addition, the back-yard pig keeper also carns the 
compensation normally going to the feeder. How much 
this will be depends upon many factors, including the 
price paid for the pig and the quantity of commercial 
feed bought to fatten the animal. 

Feeder pigs—that is, lightweight pigs for fattening 
which weigh from 75 to 100 Ib—during emergency 
periods sell for a premium on the market. They may be 
from 3 to 5 cents above the market price for fat hogs. This 
means that one may be compelled to pay 18 or 20 cents a 
pound for a back-yard pig, or from $13 to $20. 


Enmergency Pig Feeding 

High prices and scarcity prompt a consideration of pig, 
feeding as an cmergency activity on the part of town 
and suburban families, Is it possible? Is it desirable? 
How may it be managed? These are the more important 
questions involved. 

‘Most cities have ordinances prohibiting the keeping 
of domestic animals-other than dogs and cats—within. 
the city limits. In a national emergency enforcement will 
be lax. No objection will be raised to keeping chickens, 
rabbits, or pigeons. But the hog will be, generally speak- 
ing, taboo. Restrictions, however, will not apply to most 
small towns. They will not apply to persons with con- 
siderable acreage, and to estates. Many families ma 
produce their own pork, if they like. What are the steps 
and problems involved for those who wish to engage in 
emergency pig feeding? 

First, there must be a pen. Assuming that there will 
be but one pig (or two), the pen may be small. It need 
have no floor; simply an enclosure, with some protection 
from severe weather to which the occupant may 
is sufficient. 
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‘Second, one must buy a pig. If possible, the purchase 
should be made from a near-by farmer, and the porker 
brought home in the car—mileage rationing permitting, 
Information as to source may be obtained from your 
county agent, who has an office at your courthouse or 
post office. If it is not convenient to get a pig from a 
local farmer, purchases may be made at your local pack- 
ing house or abattoir. A few small, lightweight pigs 
always find their way to market (o0 son, Usually these 
are sold for feeding purposes. 

What age and kind should be bought? Pigs get their 
start in life from mother’s milk, After that they should 
have the following experiences: At 2 weeks of age they 
are Caught to eat a little supplementary feed in the form 
of mash; at 4 weeks the male pigs should be castrated; 
at 6 weeks, vaccinated against cholera; at 8 weeks, 
ned; at 10 weeks, wormed for the elimination of 
internal parasites. 

All these things should have happened to the pig 
before it is purchased by the back-yard pig keeper. They 
are important, Cholera is the most serious disease affect- 
ing swine. It can be prevented by the simple process of 
vaccination—just as human beings are protected from 
smallpox by vaccination, Male pigs must be castrated 
while young. If this is not done, the meat may be strong. 
Internal parasites constitute a serious pest in most sec- 
tions of the country; the process of worming, which is 
practiced by the best hog producers, will usually stop the 
trouble once and for all, especially if the hogs are fed on 
ground that has not been contaminated. 

If pigs are purchased from farmers, inquiries may be 
made about all these things. If they are purchased from 
a packers’ supply yard, or any similar place, inquiries 
about the pigs’ early experiences are not possible. But 
hifty, healthy pigs are 
active and vigorous and well filled out. Beware of the 
thin pig with a straight tail and ribs that are too plainly 
visible. Such a pig will not fatten rapidly, 

As to breed, this makes no difference, unless you have 
‘a preference as to color and minor characteristics. For 
anyone who is concerned the table of breed charac- 
teristics may be of interest. 


Breed Appearance 

Poland China........... Black, floppy ears, white fect 
and tail 

Duvoe Jersey. Red 

Chester White White 

Hampshire. Black with white band 

Berkshire Black, pointed eaes that stand 


up 


Spotted Poland... Mottled black and white 


‘These concise notes will enable one to become better 
acquainted with his pig. But it does not make a particle 
of difference whether the pig conforms to any of the 
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markings or characteristics listed. Many farmers prefer 
what are called crossbred hogs. ‘These are hogs produced 
by crossing one breed with another—perhaps a Duroc 
sow and a Poland China male. The result will be a litter 
of red pigs with black spots. Some feeders think that such 
crosses make for stronger pigs that fatten faster than 
those purebred. 

Breed is very important in cows for the reason that it 
determines the quality of the milk. It is also important 
in chickens, where it determines weight and conforma- 
tion, It is important in many other animals, but pigs are 
all produced for meat, and there is actually little differ- 
ence in the meat so far as breed and age are concerned. 

‘The quality of meat in hogs is affected by feed more 
than by breed, age, or other considerations. Peanuts 
and soybeans, for example, produce a soft oily meat, 
which has a good flavor, but which, among other things, 
shrinks in the frying pan to a fraction of its original size, 
Corn produces hard pork, Garbage tends to produce a 
soft, watery pork. It is recommended that garbage-fed 
hogs be finished on corn or some commercially mixed 
feed like hog chow; that is, during the 2 or 3 weeks prior 
to butchering, the garbage that is fed should be reduced 
in quantity or eliminated entirely, and grain or mixed 
feed substituted. 


Feeding the Back-yard Pigs 


It is assumed that back-yard pigs will be fed on table 
scraps and other waste food products. This feed may be 
placed in a tight box or trough. It may be fed exactly as 
it comes from the kitchen or it may be mixed with addi- 
tional water and some commercial feed available at any 
feed store, The addition of this commercially mixed feed 
is desirable, even if but a small quantity is used. Such feed 
contains protein and minerals, both of which may be 
lacking in the garbage feed. Every manufacturer of hog 
feed publishes a booklet giving directions for its use. These 
directions may be followed, except that the quantities 
recommended may be reduced if much garbage is 


available. 
Pigs in the back yard should be fed morning and night. 


‘They may be watered at the same time. A metal trough, 
which is easy to wash, is recommended as a water con- 
tainer. Itis interesting to know how swine producers feed 


Pil 


First, pigs on pasture gain faster than pigs in a pen. 

Second, pigs gain most rapidly when fed a balanced 
ration; this means that carbohydrates and proteins must 
be supplied in the relative quantities needed. To accom- 
plish this balance, most pigs are fed corn and tankage, 
which is a packing-house by-product composed mainly 
‘of meat scraps. 

Third, pigs will balance their own meals if given the 
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‘chance. Many farmers use self-feeders. These are boxes or 
bins placed in the pasture or feed lot. They contain two or 
more compartments—cach with a different kind of feed. 
‘The pigs help themselves whenever they are hungry. 
‘They take some of each feed—just enough of each to sup- 
ply the needed nutrients in the proper proportion. Most 
animals will cat too much if given the chance, but not 
igs; they are too smart. 

In the back yard, one will know how much feed to use 
as a supplement to garbage. Give the pig all he will eat 
each day. He will know when he has enough. The more 
he eats, the faster he will grow. In proportion to weight, 
lite pigs eat more than big ones, but big ones put on 
weight faster. After pigs attain a weight of 100 Ib., they 
will gain 1 Ib. each day. 


Pork on the Table 


Itis assumed that back-yard pig keepers are producing 
pork for home use. This means that the hogs are to be 
butchered, 

Butchering is done, usually, in the fall. In many sec- 

tions the first cold spell is known as hog-killing time. Tt 
makes no dilference how much the hog weighs—perhaps 
175 Ib., possibly 350, It is assumed that pigs will attain a 
weight of 200 Ib, at 6 months of age; these are the ap- 
proxitnate goals of commercial producers. 
m families, and those with previous experience, 
butcher and cure their own meat; they make sausage and 
lard. Information concerning these jobs can be secured in 
detail easily. The Morton Salt Company (Chicago) sells 
for 50 cents a booklet entitled “Meat Curing Made 
Easy.” At the same price Montgomery Ward & Co., Inc. 
(Baltimore) will supply “Butchering on the Farm.” 
Without any cost, one may obtain from the U. 8. Depart- 
ment of Agriculture, in Washington, a bulletin “Butcher- 
ing Pork,” known as Farmers? Bulletin 1186. Many other 
related publications may be obtained from the same 
department, including “Pork in Preferred Ways” (Leaflet 
45), “Cooking Cured Pork” (Leaflet 81), “Fats and Oils 
for Cooking” (Leaftt 204). 

Of course, it is not necessary for back-yard pig keepers 
to do their own butchering. In many communities there 
are meat-curing plants that butcher, cure, and store the 
meat for a small charge. In every town and city there is 
an abattoir that prepares meat for local markets. Most 
of these establishments will do part or all of the job. 

“There are no restrictions imposed by Federal agencies 
upon butchering any animal for home use. But if you 
wish to sell a part of the product, either at the time of 
butchering or later, a permit to do so must be secured 
from your county agricultural war board. This local 
authority may be contacted through your county agri- 
cultural agent. 
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Growing out one pig may not seem to be a very sub- 
stantial contribution to the nation’s food supply. But it 
will supply a goodly portion of meat required by one 
family. And consider what the pig keepers’ clubs have 
meant to England! They could mean as much to America. 


Re 
A DAIRY GOAT FOR EVERY FAMILY 


‘The tide of this chapter is the Victory slogan proposed 
at a convention of the American Goat Society held in 
New York in 1942, Members of this society, those belong- 
ing to the American Milk Goat Record Association, and 
persons identified with other organizations devoted to the 
improvement of this animal, sce the goat as the ideal 
source of milk supply for every American family, rural 
and urban, To many people in the United States, millions 
of whom have never seen a milk goat, this is a new and 
novel idea; but based upon the experiences of those in 
our own country who already keep goats, and upon a 
world-wide viewpoint, the slogan is practical and 
logical. 

Goats are found in all parts of the world, other than 
the Polar regions. With the exception of the dog, no 
other domestic animal is so widely distributed as the 
goat. Such popularity is evidence that the people of the 
world have found goats to be practical and useful 
animals. 

Milk from goats is said to be superior to cow’s milk in 
two respects, Firs, itis digested more quickly and more 
completely. Second, it is a safer product to consume as 
raw milk. 

“The fat particles in goat's milk are much smnaller than 
those in cow's milk and, therefore, more easily digested. 
‘The curd of cow's milk forms a dense, adhering mass, 
slowly soluble as compared wi 

the curd in goat's milk is light, flaky, friable, and casily 
soluble, Many doctors have endorsed and recommended 
the use of goat’s milk. One of them, typical of all, sa 


‘The chemical composition and ease with which goat milk can be 
digested by depleted individuals make it a most desirable food. 

'No food will give as much return in assimitable alkaline, 
balaneed proteins, carbohydrates, fats, and vitamins, with 30 fi 
taxation on digestion as goat milk. The weakest of the weak prove 
capable of digesting and assimilating its wonderful building sub- 
stances. Enervation is more quickly overcome by its use than by any 
other method known. Its blood-building, nerve-restoring qualities 
{or young and old is not questioned. 


als, 


Goat’s milk is not a medicine, but it is recommended 
for babies and persons who are ill. It is reported that 
babies who will not gain on cow’s milk often show marked 
improvement when put on goat’s milk. Many hospitals 
serve goat’s milk exclusively to patients. The milk is very 
palatable. It differs from cow’s milk in that the “cream” 
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does not rise to the top so readily; this is due mainly to 
the small size of the globules of which the butterfat is 
composed. The cream may be separated from the milk, 
however, and a very delicious butter can be made from 
goat’s milk. It may also be used in making cheese and 
other dairy products. 

Goat’s milk may be consumed raw with safety. This is 
a very important point in its favor. 

Milk is said to be the perfect food, and so it is. But the 
U. S. Public Health Service insists upon having it 
pasteurized. This is necessary, it is contended, to safe- 
guard public health, Of course, this service has no control 
over what is done—authority is vested in city officials— 
but it has recommended the model milk ordinance so 
successfully that in most towns and cities no raw, or 
unpasteurized, milk is offered for sale. Pasteurization, 
of course, is a process in which milk is heated to a tem- 
ature high enough (o kill bacteria, which is a very 
Hh temperature. While the process may be carried on 
in a scientific manner so that the nutrients are preserved, 
there is no guarantee that the milk may not be “cooked” 
to death, so far as nutrients are concerned. 


Milk is pasteurized mainly to overcome the possibili- 
ics of transmitting cow-borne diseases. Chief among 
re tuberculosis and Bang’s disease, which in 
huinan beings may produce undulant fever, sometimes 
called brucellosis. For years our Federal government has 
wing an aggressive campaign to wipe out these 
iseases. Remarkable progress has been made, 

In my opinion, clean, raw, cow's milk is perfectly safe 
to drink, if it comes from disease-free cows. All com- 
1 herds must be tested from time to time in accord- 
‘c with state laws. Any veterinarian can test one’s 
family cow; it may be advisable t0 have this done, 
‘especially when a new animal is purchased. But it is 
nificant that goats do not have tuberculosis. They do 
not have Bang’s disease. Goats are as nearly disease-free 
ny donicstic animal. It is not necessary to pasteurize 


possible (0 state how many milk goats we have 
in the United States. The census gives the number of 
milk goats on farms “of three acres or more” in size 

Perhaps this includes all commercial goat dairies and a 
number of goats kept for providing the home milk 
supply. But half the milk goats in the United States are 
found in the back yards of homes in industrial communi: 

tics and metropolitan areas, Such goats were not counted, 
by the census takers. 


Milk goats are found in every part of the United States. 
There is not a state in the nation that has not a number 
of herds. Some states have several goat societies and 
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associations; all have breeders of registered stock. 
According to the census for 1940, the mountain and 
Pacific regions have the largest number. In California, 
particularly the Los Angeles district, the milk goat has 
become very popular. The North Central States, both 
cast and west, have large goat populations. New York 
State has so many milk goats that six active associations 
dealing with the industry are maintaine 


America’s leading goat-feed manufacturer reports 
that the goat population is increasing very rapidly and 
that the greatest development is taking place around 
industrial areas, including such cities as Pittsburgh, 
Baltimore, Philadelphia, and Bi igham. Wat 
scarcity of milk and dairy products is largely responsibl 
for the growing interest in goats. A similar development 
oceurred during and following the First World War. 


Milk Goats for City Consumers 


What are the advantages that the goat offers as a 
source of home milk supply for residents of towns and 
cities? This question is answered in the 1937 Yearbook 
of the U. S. Department of Agriculture in the following 
words: 


A goat can be kept where it le to keep a cow, and a good 
producer will supply sufficient milk for the average family. The 
is a wholesome and nutritious food, and, in addition, the meat is 
palatable and nutritious. In foe 
milk is not available and th 
tlk goats will contribute m 


keeping of a cow is impractical, good 
lly to the welfare of many families. 


Cornell University endorses the milk goat in the 
following statement made in “The Dairy Goat’? (Bulletin 
41d): 


Many families on the outskirts of cities, in small towns, or on small 
holdings throughout the State ea advantage keep vo oF more 
{goats to supply themselves and their neighbors with fresh, wholesome 
‘milk and butter and cheese. Besides the family use of goat’s milk, any 
surplus milk may be used profitably in the raising of dogs and other 
animals that have a fairly good pedigree value. The goat is a friendly 
animal, is easily kept, aod with proper attention is exceptionally 
healthy and relatively free from many of the troubles that affect other 
domestic aniinals, 


‘The American Milk Goat Record Association dis- 


tibutes a booklet in which Dandridge P. West, Norfolk, 
Va 


+» is quoted as saying 


‘The crowded ancl intensive conditions of agriculture, and the 
archer consequence of soaring prices for dairy products, have created 
demand for an animal that produces milk more economically than 
the cow and under conditions where a cow could not be kept. This 
demand the well-bred goat fulfils. 


Grafton Lothrop, manager of the dairy department of 
the Ralston Purina Company, St. Louis, says: 
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‘Au original investment for a good milk goat giving from 3 t0 4 
quarts per day is les than $50. This animal can be kept in the back 
yard where a cow could not be. It ean be fed for less thaw 86 a month, 
This means a very low cost per quart of milk, The matter of labor 
docs not enter into the maintenance of a goat because it becomes a 
pt and is tended by some member of the family in spare time, This 
is a particularly strong factor in favor of the milk goat under present- 
day conditions. 

Statements such as the four quoted are typical, They 
could be multiplicd many times by personal and agency 
endorsements of the milk goat as an excellent source of 
the family’s supply of dairy products. 

When it is compared with the cow, the following 
advantages of the milk goat may be cited: 

1. A milk-goat doe (or even two) costs less than a cow. 


2. One cow cats as much as six or cight goats. 
. Goats do not require as much room as cows. 

4, Less space is required for storing feed for goats, 

5, More of the goat’s feed may be supplied without 
cost, ng to collect it, (Goats need nourishing. 
feed but will eat trimmings from trees, weeds, and other 
things that cows would not touch.) 

6. It is less trouble to arrange for the breeding of a 
doe tha that of a cow. 

7. On the basis of investment and maintenance costs, 
goats may produce milk of greater value. 

Goats, when compared with cows, naturally have 
some disadvantages. Among these we might mention 


one is 


's where an adequate supply of that the goat gives much less milk than a good cow. It 


requires a longer period of time to milk a given quantity 
of goat’s milk than the same quantity of cow's milk. Also, 
the goat has a longer dry period than the cow. 

In answer to these disadvantages, it may be said that 
one well-bred goat will supply all the milk required by 
the average family. The total time involved in milking 
is small. If two goats are kept, a continuous supply of 
milk may be assured. 


‘Types and Breeds 


here are three types of goats: (1) the mohair, Angora; 
(2) the shori-hair, American; and (3) the milk-group. 
Each type has been developed to supply a. specific 
product—the first, long hair, called mohair; the second, 
meat; te third, milk. All types may be used for meat; 
the pelts or skins of all types are used for making shoes, 
gloves, pocketbooks, and other small articles, More than 
50 million pounds of goat skins are imported annually; 
most of these s come from Africa. 

We are interested, at the moment, only in goats of the 
third type—those developed for the primary purpose of 
producing milk. Only goats of this type will serve as 
producers of the family’s milk supply. There are many 
breeds of milk goats. We shall consider the characteristics 
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of the four most numerous in the United States. These 
are Toggenburg, Saanen, Nubian, and French Alpine. 

Toggenburg—Imported from Switzerland, these goats 
are generally hornless, brown in color with a white stripe 
down each side of the face. Very hardy, they can be kept 
in any climate, hot or cold. 

Saanen,—Largest of the Swiss breeds, these are white 
and, as a rule, hornless, A production record is held by 
the breed of 4,161.7 Ib, of milk and 183.5 Ib, of butterfat 
in 9 months and 8 days. ‘These animals are suited to all 
climates. Where space is limited, the animals make good 
records when stall fed. 

Nubian.—Tall, with drooping ears, generally hornless, 
and varied in color, this breed was developed by the 
English people and represents crossbreeding with African 
goats. While they do not give so much milk as the 
breeds previously discussed, the milk of the Nubians 
is rich, and the breed is known as the Jersey of the goat 
family. 

French Alpine-—Imported from France where the breed 
has been developed for production and size without 
regard to color and markings, this breed is large in size 
and quite hardy, and has a capacity for production. 


Buying Dairy Goats 


Before discussion of the problems involved in buying 
goats for providing the family milk supply, a common 
crror should be corrected. It is believed by many that 
goats have a bad smell, ‘This is not true, as far as the 
females (does) are concerned. Does are odorless; they 
are clean and appealing. It is the males (bucks) that 
give the goat family a bad name. Even they may be 
comparatively odorless if kept clean. However, since few 
persons interested simply in the family milk supply will 
keep any bucks, the problem does not confront the keeper 
of back-yard dairy goats. 

Many questions concerning purchases will occur to the 
individual who for the first time launches a goat-keeping 
enterprise. We will attempt to answer the questions 
commonly asked, assuming that the buyer is interested 
in keeping goats only, or primarily, to provide a home 
supply of milk, The following 10 questions will cover the 
more important factors to be considered. 

Q, How should one start with milk goats? 

‘A. Itis possible to start with one doc, but it is recom- 
mended that the purchascr consider buying two does. 
‘Two goats scem to thrive better than one. Also, since 
‘one goat will be dry a portion of the year, two goats will 
provide a continuous supply of milk. 

“The Purina Goat Book” (published by Purina Mills, 
St. Louis, Mo.), which will be sent to anyone on request, 
contains the following paragraph: 
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No animal suffers more from homesickness than the dairy goat. A 
doe that is producing well may decrease greatly in production when 
she is moved. However, good care and feed, plus affectionate han- 
dling, will frequently overcome the adverse effects of moving. It is 
frequently advisable to buy two or more animals in establishing a 
flock so that lonesomeness and homesickness will be minimized, 


Q. Is age a matter of importance? 

‘A. No. Does between 2 and 5 years old are to be 
preferred, as they are in their high-production period. Of 
course, such does will cost more than those that are 
much younger or much older. Does produce well until 
they are 8 or 10 years of age. Kids may be purchased at 
a relatively low cost, but the purchaser will have to wait 
for his milk until they attain a production age. 

Q. At what stage of the lactation period should docs be 
purchased? 

‘A. Most authorities recommend that a dry or nearly 
dry doe be selected. Such a doe, bred to freshen soon, 
will get adjusted to her new home before coming into 
production. 

Q. What breed shall I choose? 

A. This is a matter of personal opinion. 

Q Should buy grades or purebreds? 

A. This depends upon how much money you want to 
spend. Cornell University says by all means buy grades. 
‘There are two reasons for this point of view. First, there 
are not enough purebreds for all. Second, a beginner may 
{just as well learn on less expensive animals, 

Q How much must I pay per head? 

‘A. This is, also, a matter of personal opinion. Enough 
should be spent to buy production. A grade doe may be 
bought for $10 or $15. Does with good production records 
may cost $25 to $50. Purebred does may cost $100 or 
more, The record price, I believe, is $2,500. 

Q. Should a back-yard producer expect to sell breeding stock? 

A. Yes, after gaining some experience. But at first the 
advisable thing is to concentrate upon producing the 
family milk supply. The kids may be raised, sold, or 
slaughtered. 

Q What characteristics should one seek? 


A. Healthy goats in good physical condition, Also, 
goats from a herd or flock milked each day. Choose a 
doc with a good production over an entire lactation 
period—not one that for a few days or a few weeks may 
have produced a large quantity of milk. Anything above 
2.qt. a day is good production, if one is interested in milk 
for the family. 


Q. Should one expect any guarantees from the seller? 
‘A. This depends upon how much is paid, what the 
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seller promises to deliver, what stipulations, if any, are 
made in connection with the purchase. 

‘The American Goat Socicty recommends the follow- 
ing 10 points as a guide for fair-trade rules. ‘These may 
be the basis of a bill of sale signed by both seller and 
purchaser. 

1, Both the seller and the purchaser know before the 
ansfer that the goat is the (a) purebred registered; (6) 
grade recorded; or (¢) grade with no record. 

Any misrepresentation shall nullify the sale and entitle 
the purchaser (o return of any monies paid 

2, The seller guarantees the fertility of a buck. If the 
buck proves infertile, then the seller shall make satis- 
factory exchange for another animal or refund the money 
paid, The purchaser shall pay the transportation charges 
ona second animal. If the goat sold is a doe, there is no 
guarantee of fertility. 

3, I the goat is a bred doe, both sell 


and purchaser 


should distinetly understand whether the doe is “Guaran- 


In 


isfactory 


teed bred” or merely “Presumed to be bred. 
“Guaranteed bred,” the seller shall make s 


cee for another animal or refund the purchase 


c if the doe is not bred. In ease of “Presumed (0 be 
bret” the purchaser assumes the responsibil 
4, ‘The full purchase price shall be 
delivery of the goat with the proper registration papers, 
accompanied by the duly signed transfer papers. It is 


the duty of the seller to complete all necessary records * 


or wansfers conferring title to the buyer. 

5, The purchaser shall assume transportation costs 

of animals purchased, including transportation costs of 
any anital returned (o the seller. 

6, ‘The owner of a buck cannot guarantee that a doe 

ill be with kid, but he shail provide, without further 

st, a second mating if desired within 7 months of the 


© 


first service. 
7, ‘The goat transferred or sold shall be in good health 


and conform to markings given on the certificate of 


registry. 
8. Goat is horned; dehorned; disbudded; or hornless. 
9. The purchaser must report to the seller any dis- 
satisfaction with any animal within 10 days, except in 
case of infertility. 
10. The A.G.S. is not responsible for private sales 
between individuals, but we expect A.G.S. members to 
follow fair-trade rules 


Q, Where may one find goats of the kind desired? 
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may be purchased. Your county agricultural agent will 
know of breeders in your community. ‘The dairy depart- 
ment in your state agricultural college will be able to 
supply a list of breeders or a list of the organi: 
your state devoted to the goat industry. 

A buyers’ service is maintained by the American Goat 
Society, Lincoln, Neb. On request, a list of the breeders 
in the state and region in which you live will be mailed. 
be rendered by The Goat World, 
Vincennes, Ind., official magazine for the American Milk 
Goat Record Associati 


tions in 


a. 


Exquipment for Goat Keeping 

It is assumed that the equipment of the back-yard 
goat keeper will be held to the minimum. This is desir- 
able in the beginning. It may be unavoidable in war- 
time, a there ar restictions placed upon the building 

of anything not absolutely essential. 
ig or shelter of some sort must be provided. 
snall shed; it may be the garage, or a 
attached to the garage may be built. 
shelter are that it be dry, well ventilated, 
constructed sufficiently well to keep out cold winds, Ideal 
conditions visualize a small shed of not more than 10 by 
18 ft. and high enough to permit the attendant to walk 
1 comfortably inside. The floor space may be 
ny way desired, but it should provide tie 
groom, and a feed-storage 


‘compartment. 
ate feeding stall for cach goat may be 2 ft. wide 
Is are preferred, 
as they give room for exercise if about 5 ft. square. 

A shed of the size suggested will be large enough so 
that a little pen for kids may be provided, if one wishes 
to keep the young goats. 

A very small milking room is desirable but not neces- 
sary, especially if one provides box stalls. ‘The milking 
room should have a concrete floor, if possible, so that it 
be kept clean ca wg stand should be 
provided. ‘This is a litle stand on which the goat is 
placed for milking. ‘The stand may be fastened to the 
wall or not, as one prefers. 

Concrete floors simplify cleaning, but they are cold 
and therefore not desirable. If the shed has a concrete 
floor, it may be covered with a movable wood floor, or 
small section of such flooring may be provided on which 
the goats may sleep. 

Each stall, of whatever type, should provide a manger 
for hay and a place for the pan in which the concen- 


434 ft. from front to back. Box 


A. There are milk goats near you, regardless of where trates are fed; or, if the shelter is not so elaborate, pans 


you live. Purchases should be made from the locality in 
which you reside. If there are goat dairies in your com- 
munity, they will sell you goats, or tell you where they 


for feed and pails for water are provided. These may or 
may not be placed in racks at a convenient height from 
the floor. 
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160 f. BM 1” X 6" flooring, lott. 

I-E8" x 68" % 34" baten door, 

|—2'8"" X 68" door frame, 414" jambs, 34" 
pins 4" jambs, 34! 


casement sah (eee 


4—1'8"” 25" X 134” easement sash frame 
(Gee detail). 

4-1" X 67 X 8" verge boards, 

4-1" 4" X12" facia boards. 

4-1" X 4" X 6" frieze boards, 

1-8" hasp, 


END ELEVATION FRONT ELEVATION 
eal enialt barn for goats. (Daiey Goat Journal.) 


CAPACITY - 10K STALL “# TE STALLS 
nore: 

Tor Dimensions end Construction of Welt 
‘Sections, Tie Stolls, Box Stalls, Milking Stond 
‘ond Grain Box sce Details. 


SECTION A-A 


FLOOR PLAN 
‘An ideal small barn for goats. (Dairy Goot Journal.) 


Bill of material weeded for small goat barn illustrated 


46g yards concrete 
sand, 4 parts broken ston 
1-4" hard tile P tap, 
10-14" hard tile, Note: 


1) 1 pact cement, 2 parts 


ile figured to ouside 


X 4" X 18" plates 
WX 4" x BOS 
an X OS 
10-2" XA 
20-2" X 4M" 8 cates 
11” X 6" 18" ridge. 
600 ft, BM." X 6" cove siding. 
4-1" X 3” X 9F comer boat 


41" 44" X. 9 comer boards. 
43 rolls 3ply roofing, 


1b, 8d easing nails 
1b, 10d easing nails 
2 pairs 8” T hinges. 

340 0. B M1" X 6" lor 
630 ft B M17 X 6” flooring, isside ining. 
10-2" X 4" X 10" joists, Lot. 


A goat sal. 


1 vim loek, milk room, 
1 inside door bolt. 


4 pair sash fasteners, 
4 pair 2” 


2 buts, 


js type of stall has proved popula, as it affords economy 
of feed and efficiency in handling the feeding operation for goats. (From 
Cort A. Leach, Aide to Goat Reng”) 
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Commercial firms make all goat ca:tipment including 
mangers, milk stands, feeding pans, water contatners, 
and all other essentials. Anyone handy with tools, 
however, can make these things at home. A local tinner 
can make any type of feed pans desired. Some one-pound 
coffee cans (if still available) are about the right size 
and shape. 

It goes without saying that the quarters should be 
cleaned daily—twice each day in hot weather. A good 
disinfectant should be used about once each week. 


Feeding Goats 


Goats are fed in the same way as dairy cows; they have 
the same requirements. The only difference is in the 
‘quantity of feed consumed. The feed needed to support 
one dairy cow will feed six or eight goats. Goats are 
natural browsers. They like grass, hay, and tender 
sprouts of wees and shrubs, Pastures are desirable, but 
not necessary. During the summer months the goats 
may be tied out to get some green feed, sunshine, and 
exercise, Even in the colder seasons they should be 
allowed to go outside for exercise and fresh air. 

We are primarily interested in the feeding of goats in 
milk. Such goats should get all the legume hay they will 
cat. Lealy, green alfalfa is preferred by most feeders. 
Any of the clovers or other legumes will serve quite well. 
Succulent feeds are desirable—grass in summer or per- 
haps leaves of cabbage, lettuce, carrots, or turnips. In 
addition, a concentrated feed of grain and protein and 
ninerals must be used. For one or two goats it is assumed 
that the owner will buy commercially mixed feeds, of 
which there are se ral on the market. Milking goats 
should be fed such a concentrate twice each day, morn- 
ing and night—about 1 qt. each time, 

“The Purina Goat Book” summarizes feeding prac- 
tices for goats of all ages and conditions in the table 
shown on pages 142 and 343. 
namic feeds given in the outline those of 
I concerns may be substituted. Every 
large feed-making company has a line of goat feeds to 
sell. Vitality Mills, Board of Trade, Chicago, for example, 
has @ goat-feeding plan based upon the feeds it sells 
which grain combinations are staggered with pelleted 
feeds. These feeds and the plan for using them are en- 
dorsed by many goat raisers. 

Commercial feeds are convenient. They are scientifi- 
cally compounded. ‘They contain all required nutrients 
in the proper balance, and they are registered in the 
states where available and sold under guarantees pro- 
tected by the laws of the state. 

If one prefers to mix his own concentrated feed, the 
following formula will prove quite satisfactory: 100 Ib. 
corn, 100 Ib. oats, £9 Ib. bran, and 25 Ib. linseed meal. 


215k 
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‘The quantities may be increased or decreased in relai 
proportion as desired. 

Block salt should be kept before goats of all ages at all 
times. 

Clean water is essential. It should be kept before the 
goats at all umes, or fresh water may be given the goats 
three times each day. In the wititer warm, even hot, 
water is appreciated. Goats, like dairy cows, should be 


encouraged to drink all the water they will consume, 
Ferpino Dinncrions 
The seed of featng gots iso old an edge om thir appetite by nol eve fein, 
‘Rep them aves expert eat rere 


a 


e 


How and what to feed Hay 
Kids 2 weeks: Remove kids from| Kind: Fine leafy or 
Vmmother at birth. Reed warmed | chopped (im) allale 
rmiotines mill from bottle or pan| fx 
‘at least four tinves a day. Kids will | Amount: Keep before 
consume about 134 qt of milk! kids a all times, 
daily How fed: Trough, pro- 
2weeks to 6 weeks: Continue to feed | tected 40 that” kids 
samme amount of milk until 4th] cannot wainple in it 
week. Allow kids to have Purina] and get it wet, 
Calf Startena along with the silk 
‘owice a day. Beginning at Sth week, 
start increasing amount of Calf 
Startena and decreasing amount of 
‘milk so that kids ean be weaned. 
when 6 weeks old, 
Grow- | 6 weeks to freshening: Keep Purina 
og | Calf Startena in front of kis at all 
goats | times, Retain just enough Cal| 
‘Startena in troughs to lat from one | 90 
feeding to the next. Feed twice a! timothy and clover 
day. Do' not allow feed 10 pile up| hay. 
for remain in troughs to become| Amount: Approxi= 
spoiled or molded. Kids do not ike | mately 3 1b. per day. 
it may cause scours How fed: Trough. 
Dry | Goats nced a month dry period to | Kind: Alfalfa, not 
goats | rebuild body condition before start-| chopped. 


| ing to milk again. For frst part of 
dry period feed good hay or pasture. 
Last 4 weeks before freshening 
qt. Goat Chow morning 

iG qt daily), along with 
‘g00d hay or reasonably good pat- 
ture, If on exceptionally good pas- 
ture, Goat Chow may be reduced 
to 1 gt morning and night (2 qt 


Atount: Keep plenty 
of hay before the goats 
at all times. Dry goats 
should eat 5 €0 6 Ib. 
of hay 
How fed: Have hay cack 
for trough protected 
s0 that goats cannot 
trample in bay. 


Same kind and amount 

as for dry goats: When 
fon pasture, hiteh goats 
in front of racks or 
mangers 30 min. be- 
fore milking, to make 
sure they get enough 
hay. 


Bucki | Growing and service bucks: 


Feed 2 to 3 qt. Goat Chow daily, 


Same as for dry goats 
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In general, it may be said that every rule that applies 
to the feeding of cows is applicable to the feeding of goats. 
‘The quantity of grain or concentrate, for example, may 
be increased a little as long as the milk flow increases. 
Feed is the raw material from which milk is made. Also, 
the anatomy of the goat, like that of the cow, is designed 
primarily for roughage—concentrates are fed as a sup- 
plement to hay and other bulky feeds. 


Milking Your Goats 


Goats should normally be milked twice daily—at 
morning and at night. High-producing goats, like record- 
breaking cows, may be milked three times daily, at 8-hr. 
intervals. It is said that milking three times each day will 
increase the milk production 20 per cent. But labor is a 
factor to be considered; as a daily chore, milking twice 
better fits the work or school schedule of most urban 
families. 

For the convenience and comfort of the milkers, 
stands are usually provided for milking goats. These are 
litde platforms about 18 in. high, 2 ft. wide from front 
to back, and 344 to 4 ft. long. In the front is a stanchion 
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SIDE ELEVATION 


Goat-milking stand. (U. S. Department of Agriculture) 
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through which the goat puts its head. There may be a 
small feedbox in front of the goat so that it can nibble 
‘on some feed while the milking is in progress. Milk 
stands are of two types. They may be complete and 
movable units so that they can be placed outside the 
barn or shelter in good weather, or they may be attached 
to the interior wall of the barn or shelter. Those of the 
latter type are ordinarily made so that they can be 
folded back against the wall while not in use. 


Goats are normally friendly and obedient animals. 

‘They soon learn to mount the platform at milking time. 
Arun-up from the ground, in the form of a cleated ramp, 
should be a part of the stand or provided as a separate 
piece of equipment. The milker may sit on a box, as in 
milking a cow. 
Before milking, the udder should be washed with a 
arm cloth and dried. The hands of the milker should be 
clean and dry, A goat should be milked from the same 
position as a cow—the right side, Unless the teats are 
very small, the same grip and processes should be fol- 
lowed as suggested for milking cows. If the teats are too 
small, then the stripping technique may be used. As in 
the case of a cow, the doe should be milked dry. Otherwise 
the quantity of milk produced will decrease rapidly. 

‘As soon as the milking has been completed the milk 
should be strained. Single-use strainer pads are recom- 
mended. Of course, a cloth may be used, but, if it is, it 
should be boiled each time before it is used again. The 


milk should be precooled before it is placed in the 
refrigerator, as is suggested in the case of cow's milk. 
Pint or quart bottles are convenient containers for keep 
ing the milk while in the refrigerator. 

(ei 


‘As has been already noted, bi id cheese may be 
made from goat’s milk if one wishes and has a sufficient 
quantity. It is assumed, however, that in most cases the 
city family with one or two goats will not accumulate 
enough milk to make these products, as there are so 
many other ways in which the milk can be used. The 
“cream” does not rise to the top of the container so 
quickly, completely, or easily as is the case with cow's 
milk. By placing the milk in shallow pans, instead of 
bottles, one can get the cream to come to the top so that 
it may be skimmed off for butter making or other uses. 
‘The butter made from goat's milk tends to be white, like 
lard or shortening; color should be added, as is usually 
done with cow's milk during the months when the cows 
are not getting green grass on pastures. Goat cheese is 
an excellent product. Recipes for making it may be 
obtained from the U. S. Department of Agriculture, 
Washington. 

Whipped cream, ice cream, and all other dairy 
products may be made from goat milk. It may be used 
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in cooking in the same way as cow’s milk, like quantities 
being used in recipes calling for milk. 


tis assumed, of course, that the major portion of the 
milk produced will be served as a beverage as cow’s milk 
is used by those who have a sufficient quantity. Children 
should drink some milk at every meal. It should be 
served very cold. Interestingly enough, goat’s milk in 
some countries is served hot, but most Americans will 
not like it that way. 


Breeding the Does 


‘The lactation period in goats, that is, the length of 
time intervening from the date of freshening until going 
dry again, is from 3 to 10 months. Perhaps the average 
is from 7 to 10 months, Some does will give milk for a 
longer period than 10 months, The better the breeding 
of the individual, the longer the lactation period. Pure- 
breds of the leading breeds are usually superior to grades 
in this respect. 

Does are usually bred the first time at from 15 to 18 
months of age; but well-developed does may be bred 
at an carlier age, perhaps when only 9 or 10 months 
old. After kidding the first time, a doe is bred once cach 
year. The gestation period is from 145 to 155 days in 
length. Roughly, it may be said to be a period of 5 
months. ‘This means the time that clapses from the date 
of service until the kids are born, 

Normally the breeding season may be regarded as the 
period from September until January. ‘The first period 
of estrus (heat in does) may occur in August. Unless the 
doe is bred, it is possible that heat periods will develop 
after January. This, along with a consideration of the 
lactation period, explains the reason for keeping two 
does instead of one. If one of the docs can be bred in 
August or September, she will freshen in December or 
January. If the second is bred in December or January, 
‘she will freshen in April or May. Such a plan will pro- 
vide a year-round milk supply at about a constant level; 
that is, practically the same amount of milk will be 
available at all times. Naturally, during the lactation 
period the amount of milk given changes. It will increase 
for several weeks, remain for a period of months at a 
more or less constant level, then tend to decline. 


every day for a while, then skipping two milking periods 
at regular intervals, then three, then four. 

‘The heat period in does may be detected by nervous- 
ness, twitching of the tail, and other unusual actions. 
When it appears the first time—say, in August—the 
period will be very short, possibly not more than a few 
hours in length. If the doe is not bred at that time, the 
period will reoccur every 17 or 21 days, although the 
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period of reoccurrence will vary with individuals. Each back yard one or two of these friendly animals that are 
time, for 2 or 3 months, the period will be increased in “producers of nature’s most perfect food for man.” 
length until it extends over two or more days. 5 
Naturally, the owner of a back-yard goat will not keep WHY NOT RAISE/SQUABS? 
a buck, but at the cost of a small service fee the doe ‘The squab is a delicacy that may be enjoyed by every- 
may be bred at any goat-breeding farm or dairy. onc. There is no living creature more prolific or easier to 
Arrangements, if desired, can be made by any veteri- produce than the pigeon. 
narian, In the United States squab production is a growing 
Goats are prolific. Twins are more frequent than single industry. For the most part, itis located near large cities, 
kids; triplets are not uncommon. A beginner in dealing which supply desirable markets. The squab is still a 
with the period of kidding, which will be approximately luxury food, however; it sells for a very high price, as 
150 days after the doe has been bred, may wish to call a compared with other meats. When 1 month old squabs 
veterinarian to advise him as to the proper procedure. are ready for market; at that age they weigh a little less 
After the first experience, this will be unnecessary. than 1 Ib, yet often sell in retail markets for as much as 
‘What should be done with the kids? This is a debatable $1. An average price of 50 or 60 cents a pound has been 
question. Experts advise that they be killed at once. realized by producers over a long period of years, includ~ 
Especially is this advice given with respect to male kids. ing the very low price of 25 cents a pound in 1932, 
It is pointed out that the city or town owner docs not Squab production has several advantages, when com- 
wish to keep bucks. ‘They may be raised and killed for pared with the growing of chickens. First, the birds main- 
meat, but by the time they have reached the desirable tain maximum production for a period of 5 years or more 
age for slaughter they have become pets, and one can —no replacements of breeding stock are necessary during 
neither kill nor eat a pet. In any event, the milk given period. On the other hand, you know that hens 
by the mother is not to be used as human food for several attain maximum egg production during thei first mature 
days. If the kids are kept, it may be milked and fed to year, and after that production falls rapidly. As a conse- 
them from pans or bottles. quence, new chickens for the laying flock must be pro- 
‘After kidding the mother goat should not be fed much vided each year. Second, pigeons are not so subject to 
‘grain for several days; then the amount must be increased disease as chickens. Third, pigeon parents raise, protect, 
gradually until she is on the full feed ration recom- and feed their young. Baby chicks must have constant 
mended for milking does. During this period she should care. Thus, the work involved in growing squabs for 
have an abundance of clean, fresh water, possibly warm home use or for market is not so great as that involved in 
or hot water if the weather is cold. production of fryers and broilers. 
Health Rules The greatest disadvantage in growing squabs as com- 
pared with broilers is that the parent stock muist be kept 
Goats are healthy creatures. le trouble need be and fed the year round. One may, however, go in and out 
anticipated. But, even so, disease and ill health are the of the chicken business within a period of 12 weeks. For 
bane of every animal keeper's existence. You must pro- example, a city family may buy a number of baby chicks 
tect the health of your goats in every way possible. jn March and by the end of May have produced 100 


the 


Here are some of the rules that seem worth while. broilers. At that time, the chickens may be dressed and 
1. Do not let goats run on damp ground. put in cold storage. Within the short space of 12 weeks a 
2. Never let the bedding stand long enough to get wet year's supply of poultry meat for the family has been 
and soggy. produced and all the work involved has been done. On 
3, Always keep feed off the floor of goat pens. the other hand, the pigeons producing squabs must be 
4. Keep the goats in a dry, well-ventilated place, and yyaintained and fed throughout the year. It is true, of 
out of drafts. course, that the work involved is not burdensome; the 
5. If vermin come, use a powder to kill them. cost is not large; and the squabs are produced in such a 


6, Call a veterinarian in case of sicknes way as to furnish a continuous supply of meat throughout 
7. Start out with healthy stock and feed in accordance the y 
with directions. Squab meat is dark in color. It has a unique flavor. 
Very little trouble will come if goat owners follow Not everyone likes squab as well as chicken. 
these health rules and the principles of good management. 
Why not act upon the proposed Victory slogan and 
keep a doc—or even two does? You can make yourself Squab is, of course, the name applied to a young pi- 
independent of the milkman by keeping in your own gcon. Old pigcons may be eaten—often in a pigeon pie— 


Chronology of a Squad 
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but they are not so desirable. Pigeon breeders cull their 
birds, just as poultrymen eliminate their older hens from 
laying flocks. 'The older pigeons are sold at relatively low 
prices, perhaps 25 cents. 

Pigeons are very prolific. Before the Christian Era, an 
advocate of pigeon production recorded the following 
observation: “There is no creature more prolific than the 
pigeon, and so in the short space of 40 days it conceives, 
lays, sits, and brings up its young. And they go on doing 
almost all the year around.” 

Rumor has it that pigeons do not breed in February. 
This is not correct; February is one of the most productive 
months, It is only during the moulting seazon in the fall 
that breeding stops. Some pairs of pigeons produce 
young ten or eleven times during the year. 

‘The love life and habits of pigeons are interesting and 
quite unique among our domestic creatures. They nor- 
mally mate once during their lifetime. If large numbers 
of males and females are together in a flock, each will 
select a mate. Each male will be seen to select and follow 
(or drive) one female. They live together; they sleep 
together; they work together. The task of hatching the 
eggs is shared, as is the job of feeding the young. Should 
the male or the female die, the one remaining will choose 
another mate after a time. Forced mating may be brought 
about; that is, a male and a female may be put into the 
nest or enclosure and the law of proximity will usually 
operate to bring about the desired results, but not always. 

Stray and unattached males in the loft are undesirable. 
‘They bring about domestic discord. Incidentally, it is 
often difficult to distinguish male from female birds. 

Feeding the young is unique. Alfred R. Lee, in hi 
publication “Squab Raising” (Farmers? Bulletin 684, U. S. 
Department of Agriculture, Washington) makes the fol- 
lowing statement about it. 


Squabs are reared and fed by both parent birds on a thick, creamy 
mixture called pigeon milk, prouced in the crops of the pigeons. 
‘The parents usually feed their squabs shortly after they themselves 
are fed, and should not be disturbed at that time, thus making it 
desirable to water them before they are fed. Care should always be 
taken not to frighten pigeons. Squabs should not be disturbed any 
‘more than is necessary. If the parent birds die, the squabs may be 
removed to a nest where there is only one squab, or they may be fed. 
jally, although this process takes considerable time. 


‘The life history of a squab, in chronological sequence, 
is about as follows: 

Payents.—Pigeons mate and begin breeding at the age 
of 6 or 8 months. (Beginners in squab production should 
buy mated pairs; relatively young birds are desirable.) 

Eggs.—Females lay an egg, skip a day, lay another. 
(Only two eggs should be hatched by a pair at one time, 
as they can feed and care for only two squabs.) 

Hatching. —The period of incubation is about 17 days. 
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(Both parents sit on the eggs—the male shift may be from 
AM. (0 4:00 Past, at which time the female takes 
over.) 

Squabs.—At 4 weeks of age the squabs are ready for 
market. (At this age no pin feathers should be visible on 
the under side of the wings.) 

Pigcons may be kept in the back yard. Strange to say, 
almost no city ordinances mention pigeons as being 
objectionable. If they are kept in a sanitary condition, 
there are no reasons from the standpoint of health why 
the birds may not be kept on any city lot. 

Small boys build pigeon houses and allow their birds 
to ly at will. This isnot desirable, Persons producing squabs 
for meat should confine their birds. A loft should be 
provided. This is not unlike a chicken house and yard, 
but may not be so large. 

Commercial squab producers expect to make $2 or 
$2.50 annually per pair above feed costs, Returns com- 
pare favorably with poultry enterprises. 

‘The first job of the beginner will be that of buying 
breeding stock. 


Buying Breeding Stock 


Persons wishing to raise squabs for meat must buy 
breeding stock in pairs. The number of pairs one should 
purchase may be determined solely by the quantity of 
squabs desired. 

While it is much like counting one’s chickens before 
they hatch, it may be assumed that each pair of pigeons 
produce a dozen squabs cach year. Therefore, cight 
pairs of mature birds should supply about 100 squabs 
annually. 

Where may one discover a source of supply? In all 
probability there is a pigeon breeder living in your com- 
munity. If not, you may find it interesting to go to your 
local newsstand and buy a periodical devoted to piegon 
production—perhaps, the American Pigeon Jounal. In it 
you will find a list of breeders with stock for sale. Well- 
informed poultrymen will know the names and addresses 
of pigeon fanciers; poultry journals contain their adver- 
tisements. Your state agricultural college will locate a 
source of supply. The Poultry Section, Bureau of Animal 
Industry, U. S. Department of Agriculture, Washington, 
has published a bulletin, “Squab Raising” (Farmers? Bul- 
letin 684); the specialists in this burcau will aid you in 
locating convenient sources of supply. 

‘There is no necessity of buying pigeons in the locality 
in which you live. They may be shipped to you by ex- 
press from any section of the United States. But you 
should buy the breeds desirable for squab production. 
After all, there are many kinds of pigeons. Some are 
kept merely as pets, A number of breeds and strains have 
been developed, however, solely for the production of 
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squabs for meat. 

‘Also, you should buy from a breeder who has made an 
effort to improve his birds by constant selection for 
greater production. If work of this kind has been done, 
the breeder will inform you of it when offering birds for 
sale. 

‘The breeds listed below are recommended as being best 
adapted to the production of squabs. 

King.—One of the most popular squab producers. 

Carneau,—Selected by many as most desirable. 

Swiss Mondaine—Not so widely distributed, but an 
excellent breed. 

‘Homer-—A very good producer of small squabs. 

Runt,—Largest of all breeds. 

Hungarian-—Produced more often for exhibition than 
for the raising of squabs for meat. 

Prices will depend upon the excellence of the birds 
and the reputation of the breeder. Local producers will 
sell surplus stock at very low prices. It may be desirable 
to buy a limited number of very fine birds and allow 
breeding stock to increase to the desired maximum; after 
all, this can be done very quickly, as the females begin 
laying eggs when 6 or 7 months of age. 

In his complete and interesting treatise, “The Pigeon” 
(R. L. Bryan Company, Columbia, S, C.), Wendell 
Mitchell Levi lists the following as among the largest 
squab farms in the United States: Dyer and Davis, 
Newfield, N. J.; George W. Middleton and Sons, Norris- 
town, Pa.; Carpenter Squab Ranch, La Canada, Cali 
Palmetto Pigeon Plant, Sumpter, S. C. 


Equipment for Producing Pigeons 


‘The following equipment is required for growing pi 
geons: (1) house and yard, (2) feed trough, (3) drinking 
Sountain, (4) grit box, and (5) bath pan. 

‘The house and yard may be of any size to accom- 
modate the number of pigeons one wishes to keep. A 
house or shed 12 by 12 ft. in size, and a yard of the 
same size, will provide ample space for 32 pairs of birds. 

In such a house, a passageway at the back 3 ft. wide, 
with a door on one side, should be provided. This aisle or 
passageway is separated from the remainder of the house 
with wire netting (commonly called chicken wire), which 
extends from the ceiling to the floor—or almost to the 
floor as will be noted later. ‘The feed trough is placed 
in this passageway on the floor and against the partition. 
Such an arrangement makes it possible for the attendant 
to feed the birds without entering the house in which the 
nests are located. 

‘The nests are placed on the side walls, 16 on each side. 
‘The tiers of nests are four by four, that is, four nests wide 
and four nests high. Each is a double nest, or family 
apartment, Such a nest is almost exactly like an orange 
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box, which, as you know, has a partition or division board 
in the middle, dividing the box into two equal parts. As a 
matter of fact, many persons who raise pigeons in the 
back yard use discarded orange or lemon boxes for nests. 
‘These serve the purpose very well, but built-in tiers of 
nests—each with a board extending a few inches in front 
to serve as a perch or front porch—are more desirable, 

‘The upper half of the front of the house, which leads to 
the yard, may be left open. This permits the birds to fly 
out of the house and into the yard at any time. The lower 
half should be closed. Such an arrangeinent allows a free 
movement of fresh air; at the same time it protects the 
birds from inclement weather—for the roof in front 
extends perhaps 3 ft. beyond the upright boards in the 
front wall, and the roof slopes downward at such an 
angle that no rain or snow can fall or blow inside, 
Because of the way in which the front of the house is 
built, it should not face the prevailing winter winds, 

‘The yard is directly in front of the house. It is made of 
a framework of 2- by 4-in. boards and covered—top, 
front, and sides—with wire netting. 

As previously stated, the feed trough is placed in the 
passageway at the back of the house or shed. A trough of 
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any material will be satisfactory. In shape and size it 
should look about like the gutter on a house, shallow 
enough so that the birds can reach the feed at the bottom, 
Also, the chicken-wire screen nettin 
should be replaced about 6 or 10 in. above the floor with 
litde boards (like laths) about 2 it 
birds will not have difficulty in get 


in the partition 


part, so that the 
ng to the feed in the 
trough. By placing the feed trough outside the house, itis kept 


clean at ail times. It is also more convenient for feeding, 
You will recall that one should disturb the pigeons as 
litle as possible. 


As is the case with chickens, the drinking fountain 
should be purchased at a feed store. If 32 pairs of birds 
are kept in the house it is important that the fountain 
should be large enough to provide an ample supply of 
water at all times. Of course, a pan may be used for 
supplying water, but it will be turned over, the water will 
soon get dirty, and it is otherwise objectionable. 

Any container will serve as a grit box, but it must be 
covered. For example, a pie pan with a wood-frame cover 
—solid top, open sides—will serve admirably 

A dishpan will serve for the bath or any similar type of 
pan may be substituted. In warm weather the birds like to 
splash around in water, especially in the bright sunshine. 
If there is an opening in the wire netting in the yard, the 
bath pan filled with water may be put in place without 
entering the yard. 

‘The bath pan is kept in the yard; the water fountain 
and grit container on the floor inside the house where the 
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birds live; the feed trough in the passageway outside the 
enclosure or compartinent that constitutes the living 
quarters. An attendant need enter this part of the house or 
oft only to fill the containers for supplying water and grit, 
and, when necessary, to inspect the nests, or to remove 
the squabs. 

‘The house or loft described is not large as compared 
with laying houses for chickens, yet it provides adequately 
for a much larger number of squabs than may be required 
by many families. A much smaller house will serve quite 
swell for a smaller number. Of course, the feeding may be 
done by hand; that is, the grain may be scattered in the 
screened or wired yard or enclosure. 


BILL OF MATERIAL 


Pigeon loft and flypen 
House 14" X 9" 
Flypen 12’ X 9" 


is) 


2 pieces 4!" X 6" X14" (rough for 
2 pices 4" X 6" X 9" (rough) for 3 


5 pieces 2" X 4" X 9° (cough) for oor joists 


4 pieces 2" X 4" X 12" (dressed) foe back-wall studs 
9 pieces 2" X 4" X 14° (dressed) for end studs, door posts 
2 pieces 2" X 4” X 9" (dressed) for plates 

6 pieces 2" X 4" X16" (drested) for rafters (long) 

6 pieces 2” X 4" X 5" (dressed) for rafters (short) 


170 f tonguesand-groove flooring 
20 ft. common weather boarding 
220 ft sheathing for root 

2 aquares of tin oF suitable root 


1 piece 1” 12” X 9° (dressed) 
50 lin. fe. 1” 4” (dressed) for 2 doors (one f 
9 in. Lin, mesh wite 1 ft. wide for back wi 
9 lin,  2cin, mesh wire 6 fe. wide for aisle par 


120 bricks, 14 yd. sand, 1 sack lime, cement, 
2eu, Mt, rack for concrete base in froat of fly 


Flypen 
2 pleces 2" X AM" X 12° (dressed) 
2 pieces 2" X 407 X14" (dressed) 
3 pieces 2” X 10" X 12" (con 

33 fin. foi. mesh wive 36 in. wide for ses 
1B lin, fe. tin, mesh wire 48 in, wide for top, 


Hardware 
2 pairs 3-in. strap hinges for back window 

2 pairs of spring hinges for wire doors 

1 paie P hinges for outside aisle door 
2 hasps and staples 

2 padlocs 


Juded. 


‘Note, —Material for nests isnot 


Feeding Pigeons 


Several methods of feeding pigeons are practiced. 

Most owners prefer the aisle-feeding-trough method. 
Under this plan feed is placed in the troughs twice a day 
—in the morning and the afternoon. As much feed 
should be placed in the troughs as the birds will eat, but 
no more. Do not feed too late in the afternoon; birds retire 
early, you know. 
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Some producers like the self-feeder plan, such as is 
commonly used in feeding swine. Feeders are of two types 
—those with one compartment containing a mixture of 
grains; those with several compartments or bins, each 
containing a different kind of feed. The advantage of 
the self-feeder plan is that the bins may be filled once 
with a supply sufficient to last for several days. The disad- 
vantage is that the birds may eat too much and become 
sluggish; also, in the case of pigeons, this method tends to 
waste feed. 

Pigeons require several grains in their ration. ‘This is 
essential to proper balance. The following mixtures are 
recommended. ‘The additional corn in the winter ration. 
increases the energy- or heat-producing content of the 
feed. 


Coup-weariten Feo 


Horweanten Fueo 


Moxrure Moxrure 
Yellow corn. Yellow corn. 
fr Peas, 
Wheatsesccsscscces 25 
Kafie. 138° 


Ingredients for this feed may be purchased at any good 
feed store. Also, it is possible in most feed stores to buy a 
commercially mixed pigeon feed, just as one may buy 
broiler mash and other feeds required for chickens. 
Bags of all sizes are available, from those holding as little 
5 Ib. to bags containing 100 Ib. For a few birds it is 
hardly worth the trouble to home-mix grains if a pre- 
pared mixture designed for pigeons is available. 

‘The Department of Aj 
ing” contains the following suggestions concerning feed 
and feeding. 


‘A variety of good, hard, thoroughly dried grain is essential to 
sucess. Grains which are in poor condition should not be fed to 
pigeons. New, soft grains, especially wheat and corn, 
be fed, as they will produce undesirable results espe 
squabs. The sinaller kernels of whole corn, sold as pigeon corn, are 
preferred—especially the flint varieties. Cracked corn should not be 
used, Hard, red wheat is considered better than white wheat for 
pigeons, while some breeders prefer a ration without wheat, Only 
the best grades of wheat should be used. 

Unthrifty squabe may be caused by the use of ditty water, poor 
quality of feed, lack of proper feed, and by filthy conditions in the pen. 
Good results may be obtained only when the loft contains selected, 
strong, healthy, mated breeders, when the quarters are kept clean, 
‘and when good feed is properly fed. 


Dressing and Preparing Squabs 

When they are 3 or 4 weeks old, squabs are ready to 
eat. At that time they should weigh almost a pound. 

‘Squabs may be picked dry or scalded. ‘The skin of the 

young birds is very tender, therefore the scalding should 

be done carefully. The birds should remain in the hot 

water (about 120°F.) not more than 30 sec. After picking, 
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MESH 
mike 


mes wre 


eee 
MESH 


SECTION THRU LOFT AND FLY 
Pigeon ltt and screened flyway, (roe Wendell Mitchell Lei, “The Pigeon.) 


One-piece siglo Leh, nt, galvanized 


OS 


es 


Giit- oF water-pan covers. Two types of protective covers for pant or 
rocks for grit or water. Left, cone guard and grill; right, platform, or Grit hoppers. Cafeteria type; ingredients dey. Left, galvanized iron; right, 
lable guard (From Wendel iehell Les, “Te Pigeon") homemade (wood). "(Frum Wendll Mutchdll Lai, “The Pigeon”) 
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the birds may be drawn and cooled in running tap water. 
‘They may then be kept in the refrigerator (freezing com- 
partment) until used. 


Nothing can add so much luxury to home-produced 
and home-processed foods as a freezer locker. Quick- 
frozen squabs may be dressed, frozen, and stored for use 
in any later month (or year) if one is so fortunate as to 
be among those renting lockers in a quick-freeze plant. 
In this way a large accumulation of live birds may be 


avoided. Such birds not only 
production costs, but pass the peak of perfection at- 
tained in younger pigeons. 

Squabs may be cooked s. Favorite 
methods are as roast stuffed squab, broiled squab, 
smothered squab. 


at feed and thus increa: 


Roast stufed squad is prepared like roast chicke 
turkey. A sage-and-onion dressing or a celery dressing is 
recommended (if one can get cither sage or celery). 


or 


9 
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For roasting the birds are not split down the back, as is done in 
dressing most small game birds. 

Broiled squab is preferred by many persons. For this 
method the birds are split down the back. Broil with the 
breast to the fire, and 5 min, before removing from the 
broiler, add mushrooms (if available). Broiled birds are 
usually served on toast. 

Smothered squab (Southern style) is suggested by Wendell 
Levi, who gives the following recipe: 

Prepare as for broiling. Have the frying pan very hot. Melt 34 Ib. 
butier—for four squabs~place squabs in the butter, and brown, 
Season with salt, pepper, and Worcestershire sauce. Cover, with lid 
weighted dova, Let steam 10 to 12 min. Add flour, let brown, and 
dd water. Replace lid and cook for 5 min. longer. Place on toast and 
sprinkle with parsley. Serve with small molds of rice around plater 


Apparently there was no butter shortage when this 
tempting recipe was formulated. 


POPULAR SCIBNC 


JANUARY, 1946 


Homemade Sleds for Young Children Are One-Evening Projects 


‘two sturdy sleds, designed for pulling 
by hand, are shown in the drawings. Either 
will carry a small child with little danger of 
tipping, and may also be useful for hauling 
groceries or firewood. A_ clothesbasket 
screwed to the deck will hold a baby 
or a low seat with sides may be installed. 

Resin-bonded plywood forms the deck of 
the sled at left, which was designed by 
G.T. Marris, ved 
by cutting ‘kerfs in the front, 
waterproof resin glue into them, and gh 
antl nailing to the runners. Triangular long’ 
tudinal cleats strengthen the joint between 


runners and deck. ‘These runners are cut 
from 1" by 3* stock with the waste, shown 
at A, glued and tocnailed on as 4’. Drilled 
and countersunk steel strips 36” long are 
held to the bottom of the runners with flat- 
head screws. 

Runners for the other sled, designed by '. 
MacDonald, of Thornhill, Ont., are cut from 
14" by 3” stock, as shown. Two angle irons 
hold the back crosspiece to them, and the 
deck is screwed on. For easy pulling, run- 
ners should be 1%" to %” further apart ‘at 
the back instead of parallel. 

Finish with varnish and sii wax, 
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similar manner. After the cloth 
place it is cvated with starch or varnish. 
‘The two vertical rectangular spaces 

the main frame, just under the re 
wings, are covered with cloth to act as 
a rudder. The apper and lower brac- 
's for the wings are attached 


Yropalar Meckanie 1915 
‘Tandem Monoplane Glider 
by GEORGE F. HACE 


‘The monoplane glider illustrated has 
better fore-and-aft stability than the 
biplane, is lighter in proportion to the 
supporting surface, simpler to build, ‘The ribs are so bent that the * 
and requires very’ little time to as- highest part will be 5 or 6 in. above 
semble or take apart. ‘The material Hist the horfdontal. ‘The bending must be 
is as follows: is done when fastening 


rane 
“Cogs of tumo, UH 
‘i 


rider miner 4. ths, Lo, ki 1, 
SS pleca‘apoce, Htc ia 
win cloth is first 
Avance ben, etic, ntl, ~ then to 

Ht fe whi 
ends of the 


dioa aot — 
the | Fs ad 


e Drass-head 


sory, nme. om I,m, 
ETT iton or sjntes Wi tek As 
i ni hf 


” h snaps and rings so that the glider 
used through a strip cay he easily taken! apart 

cloth to the ribs. “11 js best not to use the glider 
e constructed iN A wind greater than 20 miles an hour, 
It is started from the top of a hill in 
the usual manner. Glides can be made 
wy from 60 to several hundred 


he first ting todo és to make the 
frame which is composed of the 
bamboo 
poles, ‘The poles 
take the cor- 
ners. of , 
square space and 
are supported 
with the pieces of 
spruce that are 
fe and 3 ft. long, 


Popular Mechante — 1913, 
A Temporary Funnel 


amateur photographer often has 
some solution which he desires to put 
into a bottle which his lass funnel 

not fit, says the Photographie 
es, ‘The funnel made by rolling 
tip a piece of paper ustally allows hall 
of the solution to run down the ottt- 


itaman geval iiendied —_velope 
= - oe noe dotted lines. Then clip a little off the 


the shorter lengths running horizon- 
tally and the longer upright, so. that 
cach upright piece extends 1 It. above 
the two upper poles, AM joints shorted 
he fastened with y-in. stove bolts. 
‘The wire used to truss the glider is 
No. 16 gauge piano wire. ‘The trassi 
is done in all directions, erossing the 
vires between the frame parts, except 
in the center or space between the four 
poles. ae 
“The framework of the main wings is 


Paper Funnel 


pen ottt, and you have a funnel 
will not give any trouble. It is 
fice itgeethice bys bolting bie Gb Wie cheap and you can afford to throw it 
UMSesces at acl emof two, WINE Dente o Taken, pie dr, Storing we a¥4ay whet dety, thereby saving time 
hats, then another 4 ft. from each end, yg, hiens ph Se, te" and washing. 

whereupon the wing bars are bolted 
lo the main frame, ‘The frame is them 
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the cross struts Fat regular inter- 
fs.on the ander side of the main spars 
Tirace the frame diagonally with 
Gites Thattibe sre waa 3, 
n spars by using Lin. brads. 
spaced 1 ft, apart, and 
the highest part will be 
Tom tue hicrontale deaeliils ge 
z fends 15 in, back of the rear spar. ‘The 
Popular Mechanics — 1915 rudder is made in the same manner. 
How to Make a Monoplane Glider ye vertical rudder ig made to fOK 
Accu Moras (A sinall pneket arrangement 11 is made 


A simple glider of the monopla 
type can be easily constructed in a 
sinall workshop the cost of mate 
hot great and the buildings does not re 
quire skilled workmen, Select the ma- 
1 with care and see that the wood 
is straight-xrained and free from knots. 
The following list of spruce pieces fs 
requir 


als is 


aa 


erate 
Mien ; 
‘The following list of poplar pieces is 
required in making the supports. f 
the cloth covering ow the wings and 
rudder 
Mainline ni 2h 
SIRE Asie 


i 
ty hy bin, by 12H 
i 


as (Sar eae) 
PUM view { 
—or- 
‘ 8. 


7 


‘The following list of vak pieces ix 
needed : 
fH ece 4 by ein 


dition to the lists given, four 
‘of bamboo, 16 ft, long, tapering 

we end to 
fe used for the 


Construction 
‘The first part to make is the main 


frame A which is constructed of the 
four bamboo poles, ‘They are made 
rectangular frame with cross 


tle 12-f, piece 
by Lin. ‘The bars 
cut from the 6-4 piece, % in. by 14% in, 
All af these crossbars are fastened to: 
ether in rectangular form by means 
Of stove bolts, “Fhe bamboo poles are 
then halted 8 the inner corners of the 
frames with ein. belts. Place the 
bolts through the bamboo close toa 
joint to prevent splithing. ‘The frame is 
then rigidly russed hy diagonal wires 
marked F erossingy all rectangles, "The 
wire used for trussing all the. parts 
Uroughout the glider is piano wire, 16 
gauge. ‘The arit pieces are bolted to 
the sides of the rectangular frames be- 
neath the wings. 

The fa cof the main wings or | —— 
planes should be put together hy holt- 


Details of Moneplane Glee 
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from which the sigs of the vertical 
rudder diverge. 

“The covering of the wings and rud- 
ders should be a good quality of mus- 
Tin or some light aeronautical goods 
The cloth should be tacked to the front 
shar, to the ribs, and then sewn to a 
Mire which connects the ends of the 
ribs, 

Construct the triangular arrangement 
marked] fo. which the. wings are 
braced. “The wing bar supports are 
shown, in the illustration. The be 
tom wires are braced to the crossbar K 
here taauie front elevations Ie 

“The bracing wires are all faste 
a snaphook which ean be snapped into 
the rings at the places marked 1. ‘Th 
inethod will allow one quickly to as 
Seible or take apart. the plane. and 
store it in a stnall place, The verti 
rudder should be braced from cach rib 
ti the front spar of the horizontal rud- 
dler and then braced by the wires M_ belted to the w 
to hold the rudder from falling back, pat in place 
The rulder is then braced {0 the main 
frame and the ntain frame is braced b 
the wires Noto the wings, This will 
hold the plane rigid, Use. snaphooks 
and eyeholts wherever possible so that ‘T 


‘Moweplane Glider bn ght 


p wires pieces, face the w 
then put steps.” You will be 
sIted to 


wl and run a few 
ted off the ground 
uid carried down the slope. The bal- 
is done by shifting the legs. 
ides should be short at first, but 
y practice, and, as the operator 
¢ the glider to the top of a hill, gains skill, glides can'be made up toa 
the plane can he quickly assembled. step into the center of the tain frame length of several Inmdred feet. Do not 

Beanieh just a little back of the center. of the attempt to fly fv a wind having a veloc: 
‘The sittangular arrangement J is wings. Uul-your arms around the arm. ity of moro tan 15: aniles aa. hour, 


ai 


show 
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How to Build a Skiff 


carlocks are held in @ wedge-shaped 
of won, having, « piece of 


i hem fo 1, the whole 
‘The following is a ¢ r stened at the upper edge of 
easily constructed [2-ft, skiff, suit the side planks with screws, as shown 


the stirlaces im Figg. 4. “The location of these must 
rds are @ be determined hy the builder 
nie calking may he required be- 


for rowing aud paddling. ‘This is the ing a hoa 
type used by many duck hunters, as it will be te 


ms. ‘The first 
{should be of red lead 
used oil, and when 
dry any color may be applied for the 
il coat 
le, for use in shallow water, 
boats are not built with a keel, 
ret fone can be attached to prevent the 
boat from “sliding oft” in a side wind 
for when turning around, When one 
i hed, it should be 3 in. thick, 
e, ind about 8 ft, long—Cone 
ed_by B. Francis Dashiell, 
ye, Mel 


nay be easily pushed through marshes, 
IL is constructed of in, dressed pin 
or eypress, 


‘The sides consist of pt 4 

wide, but 12-in. planks may he used, A dec on 
the length being 12 t,t in, Two stem each It is 
pieces are constructed as shown in Fig. made cross: 


1, and the plink ends are f 
them with screws. Nail a crossp 
on the plank eyes in the exact center, 
s0 a8 to space the planks 1 


thwarts, consist 
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How to Make a Flymobile 


Popular Mechanics — 1915" FO: 
‘The boy owning a pushmobite 
even a power-driven auto car, is oft 
very much disappointed heeause mo- 
tion soon, stops when the power is not 
applied, ‘The car illustrated is of a Tit 
Ale different type, heing equipped with 
a flywheel that will propel the ear and 
cavty the rider a considerable distance 
aller stopping the pedaling. ‘The fly 
wheel also gids the operator, as it will 
steady the ni help him over a 

rough place ox a bump ine the toad 
nian flymobie is 

made up of a few pieces of 8 by 4 
"The pieces A are 6 fi. 4 
ong, and the eid crosspicees 18, 24 in 


Tonge. ‘These are jointed, glued 
serewed together, as shown in Fig. 1 
‘The frame that supports the dri 

6 ft, 2 in. 


ris consists of a piece, 
Weg ant'a piece 18,9 fc 0 in, log 
These are fitted in the main frame 
securely fastened to the end ¢ 
pieces 1 Two other erosspic 
F, are used to strengthen the driving 
parts fram 
ie entire hanger G 
ings, cranks and pe can be 1 
cured front a discarded bieyele aud fas- 
tened to the piece C5 the barrel holding 
the bearings being snugly: fitted inte 
hole bored in the piece with an expan- 
sive bit. ation will depen on 
the bi ould be marked as 
follow: nt the 
piece C, then put a 
the frame where the seat is to be 
set the hanger where it will be 
comfortable position for pedaling. 
Marke this loeation and hore the bole. 
‘The transmission IL consists of a 


with its be: 


detail in Pig. 2, A split pulley, J, 6 in. 


IARD SIEJA 


cr, is hored out to fit over the 


Wves of the p 
Lon the hub 


part will extend 
the pulley. 


ify riled 
iid Screws 


ent of th 
-es the same 


The area 
brake hub 4 


with the t 
Tittle hack pressure on the ped- 
apply the brake in the same 


ni be f 


irehased cheaply 
junk dealer. ‘The flywheel is 
avshaft, turning between the 
es Cand D and hack of the coast 
‘Two pulleys, L, 
cter, are fastened to 


er-brake wheel I 


Sor a large spool, 


ie hub between the spoke 


belts. The ends of the shaft should 
run in good bearings, well oiled. 
Another pulley, M, 6 in, in diameter, 
is made of wood and fastened to the 
Je. An idler wheel, shown in 
constructed of a stall pulley, 
attached to an 
shaped piece of metal, which in turn 
fastened on the end of a s 
“d by the lever N. tion 
idler is to tighten up the belt 
release it, thus changing the speed 
ne manner as ona motorcycle. 
ion of the Aymobile 
in Fig. 4, which shows the ar 
of the belting, 


le brake is made 
‘wo metal pieces, 
s, are shaped to. fit 
over the sh; fextending ends for 
fastening tien Wi, the pieces P and Q, 
shown, ‘These pieces are. hinged 
end, the other 
being fastened to 
Fig. 1, of the main 
frame, ‘The lower piece’ Q is worked 
by the lever $ and side bars, ‘T. A. 
sinall spring, U, keeps the ends of the 
nd allows the free turn 
witil the brake lever is 
drawn. ‘The lever § ts connected by a 
Jong bar to the hand lever V. 
ring apparatus W, Figs. 1 
and 4, is constructed of a piece of gas 
pipe, 3 ft 4 in. long, with a wheel 
‘end and a cord, X, at the other 
ie center part of the cord is wound 
several times around the pipe and the 


©, preferably if 


the crosspiece F, 
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ends are passed through screweyes 
the main frame pieces A and atiack 
to the front axle, which is pivot 
the center under the block Y. 
lower end of the pipe turns ina hole 
hored slanting in the block. A turn of 
ng wheel causes one end of 
ul the other to un= 
the axle on the cen 


ter pivot. 
‘The wheels are bicycle wheels, and 


are turned to 


the ends of the front axl 
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cher and. nut 
le so that 


it will 
‘The b 
from 


ly ¢ 


sheet wood, or cloth 
of 


of 
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the back to add to the appearance, 

i board can be 
the addition of some ctoss- 
jn frame at the frout 
wotoreyele engine fastened to 
so that the driving sprocket will 
w Tine with the sprocket on the 
coaster lub, the builder will have a real 
eyelecar. 


Popular Mechanics — 1913 
How to Make a Lathe 


‘A. small. speed-lathe, suitable for 
turning, wood or small metal articles, 
may be easily made at very little ex- 


pense, A Inthe of this kind és shown 
in the cut (Fig. 1), where A is the 
headstock, BB the bed and © the tail- 
stock 


Tran my lathe by power, using 
an electric motor and countershatt, b 
it could he run by footpower 

A large cone pulley woukl then be re- 
quired, but this may be made in the 
same manner as the smiall one, which 
IL be described lat 


ade of 


ves of the 
ing a piece of 
h side, just touching 
“The edges which touch the 


cardboard on 
the shaft, 


so as to allow the babbit 
run into the lower half of the bearing. 
‘The notches for this purpose may be 
about % in. piteh and % in, deep. 

ist the ends. 


t to 


tA and By 
the top of 

bearing as shown in Fig. 4. 

the bearing is then ready to. be 


the babbitt well, but 
is well 


Assembled Late Bes and Beating Det 


wood as shown in Figs. 2 and 3, hard 
wood being preferable for this pur- 
pose. Fig. 2 shows an end view of the 
assembled bed, and Fig. 3 shows how 
the ends are ctit out to receive the 
pieces 

‘The headstoc 
the hed by mean’ of € 
which pass through a piece of w 
B, on the under side of the bed. 
sliaft ig made of in. steel tu 
about 44 in. thick, and runs in babbitt 
hearings, one of which is shown in 


5 
To make these bearing: 
hole in the wood as show 
of the square in each half of the bear 


€ will not stick to it. 


to have the sh 

babbitt will not bel 

strikes the shaft. If the shaft 

oughly chalked or smoked the babbitt 
After pouring, re- 

move the shaft and split the bear 


it will split along the line of 
notched cardhoard where 

metal is sn 
the top as show 5 
just deep enough to have the 
appear at the lower 
cavity acts as an oil cup 
and prevents the bearing from running 
dry. 


ald _be notched like the teeth 


‘The bolts B (Fig. 5) are passed 
through holes in the Wood and screwed 
into nuts C, which are let into holes 


D, the holes afterward being filled 
with melted Lead. 

‘This type of bearing will be found 
satisfactory and may be used to 
c on other machines. After 
the bearings are completed the cone 
pulley can be placed on the shatt, ‘To 

ke this pulley cut three circular 
ces of wood to the dimensions given 
G and fasten these together with 
nails and glue. If not perfectly true, 
they may he turned up alter assem 
bling, by rigging up a temporary tool- 
rest in front of the headstock, 

‘The tailstock (Fig. 7) is fastened to 
the bed in the same manner as the 
headstock, except that thumb nuts are 
tused on the eartiage bolts, thas allow- 
ing the tailstock to he shifted when nec- 
“Lhe mechanism of the center 
is obtained by using a Yin, 


Dette of Taistock 


nd a Y 
bedded in the wood, 


1 Tock nut, B, em- 
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1 found that a wood: 


tool-rest was but they are imexpe 
nots sol 


id to bur handier 


ive and mich Contributed by Donald Reeves;-Oak 


tool_rest 


Popular Mechanles— 1913. _-dimensiows should allow at least 1 
Homemade Pottery Kiln all around for the passage of poplar Macrame 

A small kiln for baking clay and ine prrallnot lis The Cheer 

may beri ata costar he! vec aout ease 

lowing shows the general pl Sle yree 

jn which has stood the 20 xy ke cawraya trons the, 

ining, aunt wwii is good foe a 
fequiring Teas thaw 1400? C 

ion pail about 1 fbi 

1 ft across, with a cover. “An 

pail whieh is thick ewougl will do, 


For the householder who does small 
repairing occasionally at home, a slid- 
drawer under 


while a new one will cost about 80 bs handy wh 
cents, he hottom of this cut a 2-in, sits dowit 4 
Found oe ad lose te th ter oH hem. THE all the parts together site dove to 


wood plug, A, Fi snugly, take out the pl work, and he can 
ject at least 2 in, 
a cylindrical core of wood, I, Fi 


8 in, tong and 8 in, across. 'M 


1, which shall pro 


side the pail. Make 2, bottom 
1 Iusiness. 


three b 
upport, as dictated by 
xpense. 


Kreme 
is also useful in small shops where a 
chair or stool is used for tinkering and 
Tight bench work 


requtired for bake 
1250°-1310°, C. 
sd 


wtlar Mechantes — 1913 
Pemian Optical op 

One of the latest optical delusions, 
and one not easy to explain, is Rei 
ham’s color top. Cut out the black and 
you white disk shown in the figure, and 
w be screwed paste on a piece of stiff cardboard. 
pe, file the opening of Trim the edges of the cardboard to 
jacket match the shape of the disk, and make 
pipe. The a pinhole in the center, Cut the pin 
tube should in half and push it through from the 
pening under side until the head of the pin 
auize 10 touches the cardboard. Spin. slowly 


It will be 
largest size Bunse 
sell, if you h 


Mowemade Pottery Kin 


ture of clay, 60% ¢ sand, 15%; and 
aphite, 259%, kneading thoronyetily in 
ler to a good molding consistency. 
Line the pail, bottom amd sides, w 
hhea 


the whole 
Name end of thi 


'y paper and cover the core with 

same, Now pack the bottom of the uz back. in a strong light and some of the lines 
pail thoroughly with a 2:in, layer of the of the lus will appear colored. The colors appear 
clay misture, and on it set the paper pales ue thould different to different people. and are 


the hole of the 
ha burner will be cheaply 
made and will furnish a kiln t 

perature of 1400°, but 


changed by reversing the rotation. 


ped core, carefully centering it. 
between the core and 
the sides of the pail all around is to be 
filled with clay, C, as is shown in the 
sketeh, using a lille at atime and 
pricking it very tight. In like manner 
of the kiln, cutting the “ 


inake the cov 


Hole a little smaller, about Lin. Atihe Will be cheaper in, onerat 
edge or tim of the cover encircle a 2-in, CVF burner is used. the fir 
_gncitele a Bin te gradual, and with expec 

By Tig 2. , 


few days until well dr : 
While these are drying you may be 

making a-mutile, if there is to be any 

done. ‘This is a clay cylinder another 

(Fig. 3) with false top and botiom, in kiln, a down draft by inverting 

which the pottery to be glazed is pro- it over the kiln at whatever height ‘An Optical Ton 

(ected from any smoke or dust. It is proves most suitable. 

placed inside the kiln, setting on any 

eonvenient blocks whieh will place it 

midway. ‘The walls of the mule 

should be about 4% in, thick, and the 


lai 
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Laying Out a Horizontal Sundial Plate 
Popular Mechanics — 1919 
‘To make a sundial accurately it is 
necessary to hy out the fines for ¢ 
particular locality where it is to. be 
used, asa dial will vary slightly accord 
ing to the latitude, ‘Fhe parts may be 
made of wood, metal, or stone. A good 
method is. to a 
made from a wooden pattern, ‘The fines 
rniay he cut with a lathe and p 
a machine shop, or engraved by hand 
“The illustrations show hove the d 
is made, ‘The lines, as indicated 
Fig. 1, should be laid out very carefully, Ht is: mow 
first on a pattern, Draw a horizontal end at 
Tine near the top whic 
six-o'elock line, A-VI, 
lay out another line AIL, at r 
gles to. A-VI,. ‘Take a point Cat a 


twa hardwood hoards 
plates, about $ or 10) 
then together, as in F 


ble, or slate 
long, place 
Ayan mark 
“These two 


»pper wire, not smaller 
S gate, and cut in fengths 
to pass through the holes in the Lwo 
boards, leaving sufficient end to make 
a tie. “It will require about 70 fl. of 

to fill oneshalf the number of 

5 number 


will screws pass 
amit scree Tate oles wires are pout Uhrough the 
ee itable pedestal oles in the boards alternately, that is: 
ie exactly nbrth and begin with copper, the next hole with 
Convenient plice and ‘construct lock toward the north. trum, We Wert copper, the: next ining 
ied triangle ABD, ‘The BIseiI be fon slaw over lak eo tc 
rl to the degree of See ee eee lich coméléemliquidlaliercanie 

the first aml iron for the Inst wie, 
When the whole apparatus is thus 
strimg, the conneetions, which must be 
can be saldered, Connect one 

jo the bell aid te 0 
ich must be an iron wire, 


terminal, w 
to the other post of the bell. The app 


ratus is then short there 
no current in the until 
ighted match, or, better still, the 
flame of an alcohol lamp is placed at 
ne end only. 
Rest resuits are obtained by putting 
cold water on one ‘side anda 

wu the other, ‘The experimenter 
place the whole apparatus 

kk faucets with the hot water 
ued on at one terminal and the cold 
water at the other, ‘The greater the 
difference of temperature in the two 
¢ more current will he ob- 


ay Out he Dl Nhe Srmrtety, Allowing 


fatitude of the place. ‘The a 
equals CAB, ‘Take a eon 

to a radius equal to the sid 
draw the quadrant DF from Popular Mechanic — 1918 
D)-draw the line DG out for same dis: How to Make a Thermoelectric 


timore, Ma. 


tance and parallel with A-VIL Now Battery 
divide the qua into six eqnal ep iinice soe Very interesting experiments ni 
parts, Draw the 1, 2, FB, ete, " 5 thus be performed, and these may lead 


and where they intersect the line DG, 
draw the fines from Ay as AT AW ty 
A-IIL, ete. ‘These are the hour lines water, heat ft 
Divide each of the six divisions of the 

quadrant into four parts, and 

Ines) as shown between the 
are the ten 


jucing an elec ty the solving of the great thermo- 
b nt att out electric problem. 
match or alcohol ©. ‘ 
BicyclesHanule Gain on Rake Handle 
By fitting a bieyele handle to the end 
of arake handle « grip is provided that 
is comfortable in 
the hand when 
considerable rak- 
ing is to be done, 
The sketch 
shows the grip 
attached. Sev- 
eral small brads 
were nailed 
through the han- 
dle and countersunk s0 as not to injure 
ed from a device con- the hand. ‘This prevented the grip 
shun ia the sketch, ‘Take from becoming loosened casily. 


eye, unless the dial is quit 
"This. will complete ‘one 
dial, ‘The other half is done in the 
same manner, leaving a space between 
the line ATL and its corresponding 
for the other side of the dial 

space should be equal to the thick 
of the upright shadow-casting piec 
style. ‘The style has its base equal in 
Iength to the line AIT, and its angle, S, 
equal to the latitude, or the angle CAB stricted 


THE SURVIVOR Vol. 5 2167 ‘THE SURVIVOR Vol. 5 


‘The Paper Boat I Light and Ey te Propel 
Popular Mechanie 1913 
HOW TO MAKE A PAPER BOAT 
A Light Boat That Can Be Easily Carried 


ig: 2, by means of 
fast 


advise snaking a paper boat, but it 
not, and you will find it in’ some re- 
spects and for some purposes better 
than the wooden boat. When iti 
pleted you will ha 
equal fo the Ind 
‘only will it, serv 
Hat, Dut when 
hunting and fishing.» 
boat on your shoulders and i 
from plice to place wherever you boards 
want to go and at the same time carry (C, C) 
your gum in your hand. ‘The mater 

ised in its construction is inexpensive 
and can be purchased for a few dol- 
Jats, 

Make a frame (ig, 1) on whick to 
stretel the paper. A board 1 in. thick 
and about 1 ft, wide and 11% ft. lon b ‘ 
is used for a keel, or backbone, and hes of in water for a'short time to ren~ 
cut tapering for about a third of willow, or. simila 1 ste der it soft and pliable, wind it 
Tength, toward each end, and beveled nest put in, but before doing this, two tightly around’ the gunwales 

and ribs where they join, and 

also interweave it among. the 

ribs in other places, winding it 

about them and. forn 

irregular network over the 

whoie frame. Osiers probably 

make the best ribs, but twigs 

of some other trees, such 

hazei or birch, will answer nearly as 
well. For th 

the boat, twigs 5 or 6 ft, long are re- 

on the outer edges (A, Fig. 2) quired. “Tt is often quite difficult to 

crossbows (Br B, Fe a) ate They are get these of sufficient — thickness 

sawed from a pine board i in. thick. Isa guide in put- Uhroughout, and so, in such eases, two 

Shape these fastened, twigs may’ be used to make one rib, 

wide by 20 in, long, and cut a of the wood being suffi. fastening the butts side by side on 

the center to avoid useless weight 1 (o retain their por the bottom-board, and the smaller ends 

ten them cross-wise to. the hottom- nay average a lit. 10 the gunwales, as before described 

board as shown in Fig. 1 and 2, nd In drying, the ‘rattan becomes very 

should be Teaves and tight and the twigs hard and stif. 

Irak een and ‘The frame-work is now complete and 

add the stem and stern pieces (C, C, fresh. are attached to the bottom teady to be covered. For this purpose 

Fig. 2). ‘These are better, probably, by means” of shi driven buy about 18 yd, of very strong wrap- 

when made of green elm. Screw the through holes pres ly them  pPing-paper. It should be smooth on the 

pieces to the bottom-board and bend with an awl, and are then bent down surface, and very tough, but neither 


they touch the strips of ash (b, 
3), and finally eut off even wit 
is not easily broken the tops of the unwales, and not 
when bending will do. Green wood is at the end to receive them (B, Fig. 4). 
preferable, because it will retain the Between the eross-boards the ribs are 
has been bent better placed at intervals of 2 or 3 in,, while 
the gunwales (a, in other parts they are as much as 5 
factory, or in. apart. “The ribs having. all been 
ipa of ash fastened in place as described, 
thesia Coes the loose strips of ash (b, } 
to the end pieces Fig, 8) are withdrawn and ¢ 
framework will appear some- 
what as in Fig. 1.” In order 
to make all firm and to prevent 
the ribs from changing. posi- 
tion, as they are apt to do, buy 
some split cane or rattan, st 
as is used for making chai 
bottoms, and, after soaking it 


The 


‘The osiers 
wore th 


keel into three neatly equ 


THE SURVIVOR Vol. 5 


stiff nor very thick, Bi 
Jong rolls, it ean be obta 
any length desired. If the paper be E 
yd. wide, it will require about two 
ipreadths to reach around the frame in 
the widest part. Cut enought of the roll 
to cover the frame and then soak it for 
a few minutes in water 
the frame upside dow 
of the tivo strips of paps 
lapping. them carefully on the ander 
side of the bottom-hoard and tacking 
hem to it so that the paper hangs down 


ely on all sides. ‘The paper is then 
med, lapped and doubled over as 
smoothly as possible at the ends of the 
frame, and held in place by means of 
small clamps, Itshould be drawn tight 
along the edges, trimmed and doubled 
down over the’ gunwale, where it is 
firmly held by slipping the strips of ash 
(h, b) just inside of the gunwales into 
notches which should have heen cut at 
the ends of the cross-boards. |The 
shrinkage eaused by the drying will 
stretch the paper tightly over the 
framework. When thy dry, 


ing made in 
ed in almost 


‘Then turn 


roughly 


fas soon as that has soaked in 
second coat of the same 
with ess turpentine; and fi 
the Japs or joints of the 
jeces of snuslin stuck on Ww 
Now remove the loose strips 
ash and put on another ‘ayer of 
aper, fastening it along the edge of 
the boat by replacing the strips as be- 
fore, When the paper fs dry, cov the 
laps with muslin as was done with the 
first covering. ‘Then varnish the whole 
outside of the boat several times until 
it present ng surface. 
Then take some of the split rattan ard, 
after wetting it, wind it firmly around 
doth gunwales and jnside strip, pass~ 
ing it through small holes punched 
the paper just below the gunwate, until 
the inside and outside strips are bound 
together into one strong gimyvale. 
‘Then puta piece of oilcioth in the 
boat between the cross-boards, tacking 
it to the bottom-board. This is done to 
protect the bottom of the boat. 


Now you may already have a canoe 
that is perfectly water-tight, and steady 
in the water, if it has been properly 
constructed of good material. If not, 

fou may he 
isappointed to find that i fs becoming, 
leaky. ‘Then the best remedy is to 
cover the whole boat with unbleached 


“apply 3 
varnish, but 
lly Cover 


long the ganwales 
¥y shrinking and finally give itat feast 
tlyee coats of a mixture of varnish and 
paint, ‘This will doubtless stop the 
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Teaking entirel: 
to either the weight or co 


4. Insert the knife blade 
the first fold and draw it out 
the paper takes the form in 


Rig the hoat with wooden or iron # 
B 


rowlocks (B, 
iron, and 


Fig. 5), preferably 


‘You’ may put in 


hese pagodas c 
or small, as desires 
ned and used as sb 
ts ec 


n be made large 
and also varied 
‘ones can he 
all tree orn: 
ary to mi 


them high is to roll up one strip of 


paper on another in the rolling 
process, 

up several strips, one on 

ly, various 


ers may be used and the 
ly enhanced 


Popular Mechanics — 1913 
How to Make a ‘Thermo Battery 


A. thermo. battery, for producing, 
electricity direct from heat, can be 
made of a wooden frame, A, with a 


the 


. driven in 


avy copper W 
rections should all be soldered to 
several exte fc youd resulis, as the vollaye’ is 


fore 


thwarts or cross-sticks, 


doubt- 
tory that 
changes. 


brings all the 
the shoulde thus 
labor and makes it very ha 


A Chinese Pagod 
Jong and 
ver several tim 
nd roll the 
then ret 


Fold th 
strip of 
shown 


end of 
per 


very low and the resistance of aan an 
soldered joint would stop. the 
‘The heat may be supplied by 
cohol lamp or other device, and the 
ay then he detected by means 
simple galvanometer consisting 
fe spool of No. 14 or No. 16 
re, FE, with a pocket 
se, F, placed on top. ‘Turn the 
spool in’a north and south direction, 
or parallel with the compass needle. 
‘Then, when the nail heads are heated 
jt completed, the needle 
ht angles 
Applying i 


sharp kuife « 
Ay to the several folds first 1 
er end of the 


to the coils of wire. 


ceut the fold int en the cold water to the nail heads will reverse 
cuts as, shown asad. end the eurrent—Contributed by A. C. Aa 
the ends over the 


hicago. 
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La Lage 


PLANT sHECYES 


BASEMENT 


tag Saf. 


FLT LT tay 


PLAWT SHELVES 


SSS 


sae 


Pigs 


56 5a. ft. 


SSS SSS 


THE SURVIVAL 
SHELTER 


If effort, and money is to be spent ot 
survival shelter, it should be a working 
part of the home. Tt should not be a dead 
area you hope will never be used 

‘The traditional Civil Defense two-week 
fallout shelter would be a death trap if it 
were needed. And it would be useless 
xcept for keeping a few people alive until 
they would be forced to come out and die. 

Nuclear war, which would force 
Survivalists underground, would destroy 
society's ability to restime operations 
after only two weeks. Don't eount on our 
potential destroyers to use bombs whose 
fallout will stop radiating after just a 
couple of weeks. 

Besides, the devastation would wipe out 
crops, livestock, people, utilities, ete. 
Starvation would be universal. Plagues 
would ravage the populace for month: 
‘Those temporarily surviving the atomi 
altack would be erazed and desperate. 

‘Whether or not you will actually have to 
go underground, you may be dependent 


ned life-support system for 
months. 

In outlining my ideas for such a 
life-support system, I'm going to mainly 
generalize. Sinee I'm writing for those 
who may start from seratch or modify 

living quarters, hard 
specifications would only discourage those 
‘who could not meet them. 


fit your circumstances, cor it 
don't, then reject thom. But if you 
consider them, prove them out for 


yourself, since they might not be practical 
for you. 

In this issue I'm outlining the basement 
of the survival home. If you already have a 
basement, you can adapt it to some of 
these ideas. 

If you are building, you can start from 
seratch and build this basement with no 
‘one suspecting it is to be used as a shelter. 
The lined part of the diagram ler 
blocks. The suggested installations can be 
put in after the structure is completed. 

1 will diagram the heating, lighting, 
ventilation, methane system, provisioning, 
etc. in future issues. The diagram 
describes basement 30 x 30 feet inside 
and eight feet high. The floor is a layer of 
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conerete, then a layer of black roll plast 
then another layer of eonerete. 


OvERLA PPING 
< pai 


plastic 


eee 


‘The black plastic will overlap the edges 
by about three feet, Around the floor will 
be put a layer of einder blocks. Over the 
first layer will lap the plastic. ‘Then 
another layer of einder blocks will be laid 
on the plastic, 

When the walls are up, the plastic will 
be pressed up and glued with tar to the 
wall. Then other layers of plastic 
'be glued with tar onto the outside 
walls, overlapping the first layers. ‘That, 
way, when soil is put in around the walls, 
the plastic will make the structure 
completely waterproof. 

When the shelter is used as a closed 
system, all human wastes will be recycled 
in the methane generator. But in the 
‘meantime, unless you are a fanatic, you 
may want a regular septic tank, ‘That 
would be outside the diagram and would 
Jead to the upstairs toilet. 

The basement john would consist of 
some sort of tub for the shower, a sink and 
a toilet. A five-gallon bucket would be 
above the shower. Another such bucket, 
with a spigot, would be over the sink, 
Beneath the sink would be another 
bucket. The shower and sink water would 
be put on the plants. The contents of the 
toilet would be put in the methane 
generator. 

‘or livestock, T'm suggesting goats 
because they give milk, lots of great stuff 
for the methane generator and are fun 
pets. When Dnally above ground, a fow 
‘goats could be your ticket to high society. 

‘You might worry about the smell of 
goats. Goats are very clean and odorless if 
‘allowed to be. You'd want a billy and two 
does and the billy would be the stinker. 
‘That's because he delights in putting his 
head down and peeing on his beard. This is 
charming’ to girl goats but a turnoff to 
people. Just clip off that beard. 

Pigs would be extremely valuable. Pigs 
were the staple meat of the Vikings and 
are the most economical protein for 
Survivalists. If you get healthy pigs and 
cook the meat thoroughly, pork is 
perfectly safe. 
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‘Their fat would provide soap and much 
of your fuel. ‘Their excrement would 
provide the greatest amount of methane. 

I would suggest you contract with a hog 
raiser to sell you a couple of fine sows 
which are pregnant. A rutting boar down 
there would be useless. You could 
slaughter the sows as soon as their litters 
were weaned. Then the piglets could be 
gradually used up until all you had left 
was the healthiest young boar and a 
couple of young sows for future 
generations. You can start anytime with 
the livestock. No one will know, 

In the middle of the diagram there are 
three tiers of cages. Bach is 90 inches by 
four feet and 24 inches high. 

T suggest putting rabbits in the two 

bottom tiers, You could start with two 
and four females. The other cages 
up in no time. 
‘The top tier should be for chickens. You 
could put four layers in each eage, with a 
couple of roosters somewhere in there. 
From them you would get all the eggs you 
could use, plus meat and feathers. Their 
droppings would also give you very high 
quality methane, 

Caring for your livestock will be 
detailed in future issues, 

‘The plant shelves are three fect 
through and in four layers. They could be 
staggered to accommodate both short 

“ants and tall. 

‘This diagram is for four shelves with an 
overall area of 624 square feet. ‘That will 


2170 


give you all the vegetation your family 
and livestock ean handle. 

‘All human and animal wastes and waste 
vegetation will be put in the methane 
generator. When the methane is 
exhausted from the wastes, they will go to 
feed the earthworms. Raising earthworms 
will also be described later. They will 
process the wastes and their own 
Uroppings will be put in the plant boxes. 
‘The excess worms, just oodles, will be fed 
to the chickens and pigs. 

Next issue I will 
above-ground structure. 

‘The main construction will be cinder 
blocks. They are relatively cheap, ean be 
worked with by amateurs, and are strong 
and fireproof. As the diagram shows, the 
cinder blocks jut out into the body of the 
basement and are the inner walls as well 
as supports. This is because there will be a 
lot of weight overhead and you want the 
strongest overall structure possible. 

Before deciding on the size of your 
survival shelter you had better determine 
how many will live there. If you want to 
save Granny, prepare to accommodate her 
beforehand. Otherwise, steel yourself to 
keeping her out. Better to reject anyone 
whose life is nearly over. The future might 
be fun for the kids and an adventure for 
you, but to the elderly, adaption would 
probably be impossible. 

Concerning neighbors, and even best 
friends; forget them. You might broach 


outline the 
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the idea to them to see where they stand. 
If they will build their own shelters or 
contribute to a sizeable share of yours, 
fine. But if they show no interest, don't 
give them any indieation thai you are 
preparing. If they know already, refuse to 
discuss your shelter unless they begin on 
theirs. Their only interest might be in 
ridiculing you and if you continue to try to 
sell them on the idea of building their own 
you're asking for trouble. For as time goes 
hy and their chances to prepare lessen, 
they will stop ridiculing you and begin 
, and then threatening, for a place 
in your shelter. So just let them know 
where they stand with your shelter now, 
which is nowhere, and then completely 
drop the subject from then o 
If they are doomed, 


their doom by misguided altruism. Only 
those who are to be a part of the future 
should live to see it, Those who would 
insist on surviving at your expense have 
‘no part of the future, 

You must not lend yourself to the 
survival of parasites. Nor ean you afford to 
jeopardize your own chances by rescuing 
the unfortunate and the helpless. The 
vegetating elderly, the retarded, the 
criminal, the pervert, would only leave out 
of the future others who might have helped 
tomake it great. 


PART TWO 
By Kurt Saxon 

‘The top half of the shelter is also of 
cinder blocks. ‘This is the cheapest 
building material, the strongest and the 
‘easiest for the layman to build. 

Figure 1 shows the area made up of 
cinder blocks. The layout is general but 


adnan 


the idea is to have the inside walls of 
cinder blocks to support the roof. 


‘The Moor should be made up of about 
eight inches of reinforced concrete. The 
oof should be of the same construction 
and thickness. In this way, your home will 
not only be a fallout shelter but also fort. 

With such a strong roof you could lay 
‘down about eight inches of soil and make a 
garden up there. You might slant the roof 
50 that one side is about six inches higher 
than the other. A couple of outlets at the 
lower side will allow any excess rain to 
drain off the roof. 


‘An important feature of the shelter is 
the awnings. They are of one-quarter inch 
steel. I recommend having as few 
‘windows as possible and each should be 
about one square yard in area. 

Any metal-working shop ean make the 
awnings. Just give them the specifiea- 
tions. 

‘The part that the awning is affixed to 
should be a yard-long strip of the same 
thickness and about four inches wide. Two 
inges are welded to the strip and the 

drilled into the 
fix it to the cinder 


PIGURE 2 
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blocks. 

‘A hole about two inches across is cut 
into the center of the awning. This is to 
shoot through. On the bottom of the 
awning, two eyelets are welded on. When 
the awning is lowered, two bolts are 
dropped through the eyelets into two 
holes drilled into the window sill. 

Two more eyelets are affixed at the 
middle of the sides of the window. Two 
support rods are bent at both ends to rest 
in the eyelets. Two more eyelets are 
welded to the underside of the awning to 
accommodate the other ends of the rods. 
It should take only seconds to left the rods 
from the eyelets and lower the awning. 

‘Although the awnings might seem to 
make your home a grim looking place, 
there is no reason why they can't be 
disguised to look like regular awnings. 
Wooden plugs could be glued into the 
gunports and the awnings could be 
painted prettily and no one would suspect. 

‘To complete the fort, you might as well 
have quarter-inch steel doors, too. 
Gunports here could also be fitted with 
removable plugs. The doors would be 
covered on both sides with half:inch 
plywood. They would be heavy so extra 
strong hinges would be needed. 

As I said before, all this is general. L 
don't expect. anyone to duplicate these 
ideas completely. However, the general 
plan will give you a home secure from 
fallout, rioters and looters. 
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PROFITING FROM - 
LATHEWORK 


By Robert Maybeth 

You can use a lathe to pay for itself in a 
short time. Bowls, cups, tool handles, art 
objects, and the like ean all be made by 
‘you and sold at high profit, or kept for 
yourself. Lathework is easy {and fun) to 
earn; any normal seventh grader is 
capable of turning excellent work on the 
lathe. Even the initial outlay ean be cut to 
‘a bare minimum, if you're willing to be 
your own toolmaker. 

If you can afford a store-bought lathe, 
by all means get one. If not, « good 
home-made one is shown on page 6, volume 
one of THE SURVIVOR. It is as good as 
any store-bought lathe (and certainly 
belter than some I've seen). It 
foot-powered, but this is a minor 
disadvantage. The main advantage, 
besides cost, is that you can easily repair 
it yourself with your own hand made 
parts. 

If you're not prepared to go. that 
“primitive” yet, there are accessories on 
the market that turn an electric hand drill 
into a lathe 


Solving Your Own Energy Problems * 


By Kurt Saxon 

This last year, Americans have seen their energy bills climb drastically. 
Fossil fuels will soon be too expensive to use to heat homes. The time is 
neatly upon us when all the sellers of energy will divert their products from the 
public to industry. 

You will hear hints of this on TV, but only in distorted reports. Prices will 
rise and rise. Rolling blackouts will occur. Rationing will be imposed. By the 
time the diversion comes, most people will be used to reports of people dying 
from lack of fuel. 

‘You might wonder why, if 'm telling the truth, Carter doesn’t come out and 
say the same thing. You must realize that | reach very few people. Carter 
reaches nearly everyone. The average person coming upon my warnings, and 
feeling inadequate to change his lifestyle, can easily shrug me off as a nut. 

This is comfortable and a healthy thing for him, now, since he's doomed 
anyway. But if Carter should say what I've been saying, it couldn't be shrugged 
off as the ravings of some isolated nut. It would be official. There would be 
panic. 

‘As frank as Carter is, he will never be able to admit to our huge population of 
inadequate losers that they are doomed. Nothing he could say to get the 
‘competent to save themselves would be worth the panic of the incompetents. 

‘So the nitty-gritty is left to people like me to get to people like you. The 
incompetents will have to settle for comforting platitudes while we Survivalists 
stock up and batten down. Then they can riot and destroy each other with little 
danger to us. 

Once you've realized the power companies are only a short-term energy 
source, you can make some realistic preparation to reduce your dependency. 
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A lot of lathes have expensive optional 
uipment, that convert the lathe into a 
wire wheel, jig saw, ete. You can make 
some of these accessories yourself, that 
will serve nearly as well. For example: a 
grinding wheel, of sorts, can be made. 
‘Turn a piece of wood toa dise on the lathe, 
then glue a piece of coarse sandpaper to it, 
When the crude grinder is worn out, just 
tear off the old sandpaper and glue a new 
strip on. 


readsto inte, 


tee 
Lee 
: 
en 
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Most inexpensive lathes come without a 
multi-jawed (also known as the 
independent) chuck, which is the only 0 

‘one capable of holding some work. A good 
improvised one is shown on page 5, figure 
4 of THE POOR MAN’S ARMORER. The 
design is sound but when made strictly to 


plan, the chuck is inaccurate and eve 
dangerous because of the small surface of 
the bolts holding the work. Its 


effectiveness can be improved consider 
ably by epoxying nuts onto the ends of the 
bolts 

‘As stated in the very last paragraph of 
the foot-powered lathe reprint, old files 
can be ground into excellent ehisels (you 
can even make a hunting knife from one!). 
The steel is of the proper hardness, and 
they ean be bought at flea markets for as 
little as a dime each. The most. commonly 
used chisels, as shown on the diagram, are 
gouges (round nose chisels for rough 
cutting), skews (used for finishing cuts, as 
well as for cutting shoulders. beads and 
grooves), and diamond point chisels (used 
for seraping, a different form of rough 
cutting). They can all be made on a 
grinder in about ten minutes per file. If 
the newly ground section starts to turn 
blue-gray at any time during grinding, 

‘an indication that the hardness is being 
affected for the worse. Keep it cool by 
dipping i in water often. 

‘Once you have your lathe and tools, the 
raw material is needed. Wood prices are 
already out of sight and going higher, but 
fortunately this is an area where a lot of 
money can be saved. Even so, an 
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‘There are several ideas you can put into practice right now. 

First, turn out the pilot light in the kitchen stove. One summer about three 
years ago, | noticed my kitchen was five degrees hotter than my living room 
and | had not lit the stove all day. That pilot light was putting out real heat, not 
to mention wasting energy | was paying for. | got in there and turned out the 
pilot and found that my next gas bill was about half that of the previous month 

So the pilot light is not just a cheap convenience. It is expensive, and in 
warm weather, actually raises the temperature. A carton of matches is no 
expense at all, compared to leaving that pilot light on 24 hours a day. 

Next I considered my living room windows. There are three with an area of 7 
by 3 feet each, or 63 square feet in all. Noise came through. Heat came 
through. Cold came through. 

Windows have three basic functions; light, vision and ventilation. During 
the colder months a lot of energy is used simply to make up for the cold the 
window panes admitted, 

Artificial lighting is much cheaper than heat. The view was nothing | would 
miss and I felt no obligation to the good people of Eureka to keep my windows 
uncovered so they would know when | was home and what I was up to. Nor do | 
feel obligated to save any burglar from destruction by letting him know 1am 
home. 

I went to the lumber yard and bought three panels of half-inch fiberboard 
used both as insulation and sound-proofing. They cost $3.00 each plus 50 
cents each for cutting to fit my windows. 

Before fitting the panels into the window frames | covered the window sides 
of the panels with aluminum foil to reflect the heat. This was because, in 
summer, the windows let in much more heat than was tolerabl 

‘Thus, in summer, | have 63 feet of heat reflector which makes the place a lot 
cooler. In winter, | substitute the aluminum with black plastic. This makes 63 
square feet of heat absorber which makes the place warmer in winter. 

You can do the same. Just get 1/2 inch fiberboard cut to fit your windows, 
inside. Cover one side with aluminum foil, or black plastic, depending on the 
‘season. Nail the panels into the frames with light wire nails. This way they can 
be removed in minutes, if necessary, and the wire nails do not damage the 
wood around the windows. Paint the panels inside with whatever color does it 
for you. You might even paint outdoor scenery on them. 

Since I've had those panels up I've saved about a hundred dollars in gas and 
haven't needed an air conditioner. They cost me only $10.50, plus $3.00 for the 
aluminum foil and $5.50 for the large roll of black plastic from the paint store. 

I could go hog-wild and do that to all the windows but | just wanted one cozy 
room since | live mainly in that room with the door to the kitchen closed. A 
family using this simple system all around could cut utility bills way more than 
half. 

In colder areas this system would be a big help. But you would do better to 
make thin panels for the aluminum and/or black plastic. Put them in first, 
then put cut and fitted sections of fiberglass insulation up and then nail in the 
panels. This would be a little extra work but not much more expense. It could 
still be removed quickly and would make your home snug in 10 foot 
snowdritts. 

‘You may wonder what your neighbors will think if you cover your windows. If 
you're really concerned, you'd best plan to freeze along with your neighbors. 
Actually, after comparing fuel bills, your neighbors will copy you. 

It stands to reason that you should put insulation in the attic and 
weatherstripping around your doors. Follow the general instructions on 
weatherproofing you can get from your local power company. 

Next, get wood heaters to replace gas heaters. You can make such stoves 
from scrap containers or buy them for under $50.00. In them you burn wood 
scrap and paper. Your life wouldn't be taken up scrounging since your 
‘weatherproofed home would require little heat. 

fm still living here next winter | plan to install a cheap wood stove in place 
of my pilotiess livingroom gas heater. One load of paper, or sorap 
‘wood each morning will keep the room cozy for hours after it goes out. 


THE SURVIVOR Vol. 5 


enterprising latheworker can even make a 
profit using the overpriced lumber. For 
example; a-4° by 6” by %" picce of ash 
costs $5.40. But from this wood ean be 
t candlesticks which ean be 
sold at five or more dollars each; or six 
‘walking sticks which ean be sold for six or 
seven dollars apiece; or more than twenty 
five tool handles which ean be sold for a 
dollar or more apiece, and s0 on. 

You ean make even more profit if you 
serounge your wood. Go to a 
cabinetmaker’s or the lumberyard, and 
ask the man if you ean poke around in the 
serap bin. If you don't make too much of a 
nuisanee of yourself, he may even let you 
back for more wood later. 

Still another wood source is old 
furniture. if you ean con Grandma into 
letting you haul away the junk furniture 
from her attic, you will have hit the 
ickpot, But before you go wood hunting, 
you should know what to look for by 
examining the labeled wood at the 
lumberyard. Woods to look for are: oak, 
teak, birch, ash, beech, rosewood, walnut, 
mahogany, maple, or any other hardwood. 

Bofore you start any lathework, there 
are a few safety precautions you should 

ep in mind. Tuck in, roll up. or remove 
any loose clothing that might be eaught in 
the lathe, Be sure your work is mounted 
tightly, and that all screws and bolts are 
Light. Keep your chisels as sharp as you 
can get them. And never try to make any 


adjustments to the lathe while it's 
rotating. Also, don’t try to cut metal on 
the wood lathe, foot-powered or 


otherwise. Metal can be filed, sanded or 
polished on the wood lathe, but eutting it 
requires a fixed cutting tool and a more 
powerful motor than most wood lathes 
have. And now we come to the actual 
lathework. ‘The typical procedure, for the 
average round object (i.e. tool handle, 
walking stick, nunchaku) is: first, the 
work is mounted in the chuck-homemade, 
serew, dead center or face plate—and the 
tool rest is mounted as close as possible to 
the work without actually hitting it. The 
motor is started at fairly low speed, and 
the gouge is held at a 90 degree angle on 
the tool rest. The chisel is moved. back 
‘and forth across the work, taking off only 
thin shavings, until the piece is well 
rounded. Then, the speed is increased 
slightly, and the skew is put to work for 
the finishing cut. For bowls, plates and 
‘cups, the tool rest is moved around to the 
front of the work, and the gouge cuts out 
the inside. After that, the work is sanded 
‘and finish is applied, if desired. 

The basic eutting methods I've just 
described are used for many popular 
projects; this article hasn't the space to go 
into the more detailed cutting techniques. 
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Whatever kind of wood stove you get, make sure it has a flat surface. A 65 
gallon stove, like on page 217 can be easily flattened on the top side. Just fill it 
with stacked newspapers to the point where you want the flat area. Then take a 
sledge hammer and go to work. 

The flat area is for a five gallon can of water for showers, 
You can also keep the still going for drinkable water. (Page 81) 

Now, what I've recommended can be done whether you own the property or 
not. No damage is done and although aluminized or black plastic covered 
windows might look odd in contrast to your neighbors’, they need not look 
ugly or tacky. You can also do these things in an-apartment as well as in a 
private home. 

With these simple and inexpensive measures your utility bills will go way 
down. But that's just the start. What you're aiming at is independence. 

‘A simple solar water heater on your house roof, or even projecting from your 
apartment window, will replace your hot water heater. Such solar heaters can 
be made cheaply by anyone at all handy. 

Then you will want electricity. The simplest windmills for generating 
electricity are also the cheapest. Once properly installed, a modestly priced 
‘windmill of manageable size will give you most of the power you will need for 
years. 

Thon of course, there are home methane generators for stove gas. These 
systems can also be geared to generate electric power. 

‘Such systems may seem too complex for a layman to implement. But 
hundreds of thousands of Americans are implementing such systems and they 
work. 

T hope, in time, to detail all the alternative energy systems in THE 
SURVIVOR. But in the meantime, you should make a collection of all the best 
material on these systems. 

‘The most compact little book on homemade power is the MOTHER EARTH 
NEWS HANDBOOK OF HOMEMADE POWER. This book concentrates on 
simplicity and cheapness and should give even the rankest amateur a system 
best suited to his own skills and finances. It is a Bantam book and can be 
ordered through any book store for $1.95. 

Tho next best, or better for the more highly skilled is the ENERGY PRIMER. 
‘This details solar, water, wind and bio-fuels. 

This is far more detailed than the HANDBOOK OF HOMEMADE POWER but, 
although it has many ultra-simple systems, it is also crammed with math, 
diagrams of energy output ratios, etc. Even so, it is a must since it will provide 
refinoments for your systems after you have learned their basics. 

ENERGY PRIMER, published by the Portola Institute, can also be ordered 
through any book store for $5.50 in the U.S. or $6.50 foreign. You might find 
both books locally. 

When you look over the wealth of do-it-yourself knowledge in these two 
books, and others, you can start right in to design your own life-support 
system. You'll be surprised how simple it is to scrounge materials. 

If you will only begin by getting this information, you will be way ahead of 
your neighbors when they begin getting desperate. This is yet another instance 

where you help your neighbors and at the same time be recognized as their 
leader. This, in itself, will greatly increase your overall chances for survival. 


At the end of this article is @ book list to and erafts stores would probably weleome 
refer to. ‘These books describe the your goods, is usually better to be your 
humerous lathe techniques better than own salesman at garage sales, swap meets 
can be covered here. ‘and similar places, Just set up a table of 

Getting back to lathework; there's one your wares and you're in business. The 
thing you should keep in mind before jadies will buy up all the dishes, eups and 
applying. finish to" the completed obyects art, while the men will o for the 
pleve_any objects that will be eaten from tool handles, walking sticks, and even 
Inust not be coated with standard toxic policestyle riot batons. For reasons that 
paint. A non-toxic glazing paint should be elude me, this last item seems to be the 
sed. big seller, Who Rows what the buyers do 

Like any craftsman, you have to sell with the unwieldy truncheons. I imagine 
your finished product. Though small arts most get them to keep in their closet, 


ish washing, etc. 
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‘Motiod of Applying the Trianale fea 
‘Popular Mechanles — 1915 
Measuring the Height of a ‘Tree 


“Near the end of the seaton oe boy 
annonneed the height of our ball yaple 
treo to be 238 EL. 


“MV's, how do you kuow? was the 
general qiiestion. 
“Afensured i 


«How? 
Rook rule andy 
«Vou dda’ climb th 

hig nother asked anxiously. 
“Xo gE found he hengtle of the 

shadows ani measured thal’ 
“fn the Te 
clay 
Vesti 5 but twieo a day the shade 

‘ows are just nt Tong a the things hem 

sulvet, ‘vo been trying it all samme, 

T alroye a stick into the ground, and 

rwllett its ehadlow was just 9s long as the 

sick T Know Ghat the shadow of He 

{ree would be just a long a8 the tree, 

and thal’s 83 fl 
‘Whe above paragraph appeared in one 

at the daily pmpers wich come to one 
he item seas healed, “A ¢ 

Now we do not know who this 

xl boy was, hut we knew quite 

‘hoy, one who eoud have got 


rdstick.? 
tall treo? 


as clove 


‘we approximate height of tho free with= 
foul waiting for the sun to shine al a 
particular angle or fo shine at all for 
hat matter 

hout the sane problem was this: He 
ol a lick and planted it in the groan 
amd then cut it off just ak the level of 
hig eyes, "Thow he went ont avd took a 
Took at ile tree and made a rough esti 
inate of the (ree’s height in his nin 
sind judging the sume distance alomg 
the ground from the tree trunk, he 


‘Whe way hay No. 2 went j 
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is turned with the right. ‘The eut~ 
alse be used for making potato 
‘pple chips. 


led his stick in the 

wy down on his ack 

xainist the sta 

athe top of the tree over the stick. 
If he found the top of 


oputar Mechanic 1918 
Measuring the Length of Wire Wound 
on a Spool 
ling: magnet spools on 
amount of wire used 
nined by means of 
the illustration 
ch the wire is 
obtained is conveniently placed on a 
Joose mandrel, or rod, near the lathe, 
and in fine with the spool which is to be 
wound, A grooved idler wheel, the ex- 


i 
of the 
1 to do wa 


right, 


ir Ise, sti 
hk of the same 


perpes 
the 


gincer. 


dala 
Popular Mechanies — 1925 a atliteltt 4 

5 neter of which is known, is sup= 
Simple Soap-Chip Cutter petween Whe spool and wire re 


A handy contsi fi in the 80 it may freely revolve; the number of 
Kitchen isa suapeehi of the type its revolutions should be obtained, a 
illustrate the cone tomat by a revolution countei 


the When 


ing the deviee, the wire from 
ound the idler 
nstire the necessary grip to prevent 
from, sliding; then it is led to, the 
The exact diameter of th 
wn and the number of r 
ted, the true length of th 
wire wound on’the spools can be 
determined by the following formut 
Length of wire on spool in feet equals 
rcuniference of idler in feet times 
number of revolutions of idler, 


ith the ex- 
ception of the 
crank 
utter h 
the 


Popular Mechanic 1915 
‘To Hang Heavy Things on a Nail 


Boys will find many places around 
the house, where a 
hook to hang things 
on will be a great 
Jeonvenience. Instead 
of buying hooks use 
wire nails, and if 
driven as shown in 
the eut, they will 
support "very. heavy 
weights. Drive the 
lower nail first. 


bscrew in the end to hold 
ie crank is 


slot and 

3 parin 

fem 
led 


serted between the 
ushed toward 


Wd is 
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PLAN AND SURVIVE 


Author Unknown 


NOTE: ‘The prices listed inthis booklet were current in 1959. 
‘at bulk rates and others individually priced. Due to fluctuation 
its impossible to give more than suggested prices as a guide. All prices 
were maximum. Many would be lower if age groups ordered together 
in quantity. 


This booklet has been compiled to arsist those who 
wish to prepare for their time of né whether it be an 
economic need or an atomic disaster. Keep in mind that 

iu will ¢ither have to hole up and survive, perhaps in your 
ecotient \t; or you will have to pick up what you can carry 
and run. 

If you have to run, you should be prepared to survive 
in the wilderness or, in' caso of a disaster, you would have 
TS without water, electricity, eng, te, You would pro 
bly live to spend many days i your basement, not daring 
to Jo out because of radiation or Hoting 

‘Try living in your own home for a 
conditions. Shut off the water, ier 
with all purchases . .. DO NOT BI 
see how prepared you are for coming events. How 
you live entirely from the food most people have been st 
without nutritional deficiencies? The purpose of this booklet 
is to provide information about necessary foods and how 
to use them to prevent nutritional deficiencies. 

‘The program outlined on the following pages has actually 
been lived for a period of six months by author, his wife, 
and children. During this period the family was actually 
more healthy than they bad been during previous years even 
though 208. of the diet was derived from the Basic $50.00 
food ‘it. ‘The other 10% was composed of aalad vegotables 
fd home bottied fruit, So here is'« program that hes been 
tse pene os 

2 One Year Program is to. give a good minimun 
nutrition and keep the person healthy, mentally alert, and 
active. 

‘Thin basic diet can bo supplemented with fresh vegeta: 
bon, wild plants, eter if availble. Every individual shoud 
familiarize his with the method of sprout bg ede for 
food. Full details for sprouting will be given in this booklet 

‘Nature provides for us a complete health it 
we take hood and iearn how to use theee natural foods to 
build strong Dealing baciet, ‘You will find further on in this 
Pootlot'« few health hinte that might become useful to you 


biochemical studies, recent laborator ir pioneer j< 
nals, andthe auor' penonal a fence fn ‘iodoede 
of experiments which wore noted during 16, yoare 

‘on the subject of nutrition. Of necessity, this publication 


(Your basic 6 months’ food supply) 


By investing as little as $50.00 now, you can assure 
your farnily enough food to eat for o period as long as six 
(6) months, This is not theory but FACT since my famil 
and [-actuaily lived for an entire winter on this exact food. 
We experienced less sickness that winter than we had in 

wrevious years. The only other food was some home canned 
ruits and vegetables. 

"This is your basic $50.00 six months storage supply: 


‘Ls 100g Red (chili or pinto) beans $10.00 
cL 50% White beans af 4.50 
*L_ 1003 Dry milk powder 19.00 
sES 203 Whole peas .. 3.00 
“C1003 Rye 5.00 
SL 1008 Wheat 5 5.00 
¥L3 100¢ Corn (white or yellow) 6.00 
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‘The beans, peas, and wheat should, to @ great extent 
be sprouted to'stpply the Vitamins B and © and avaiable 
protein. All items to be highest nutritional quality available; 
organically grown if at all possible. 
This is planned as a subsistence rogram aud should 
not be expected to give sustenence for a longer period 
To add varity and assure a more adequate diet, wo 
have this additional list which, if added to the previous ‘one, 
will constitute a one year supply. 
‘To assure fresh vegetables which may not be available, 
{hose tems with astericke inthe previous lst may be sprouted 
io supply the live factors to your diet. In addition the fol- 
lowing may also be added for sprouting: wa 
$52.60 


258 Alfalfa (choice sprouts) 
ie ti 6 ice sprouts) 
255 Soy beans 


6 tray sprouting kit complete 
FOOD Kit 
Additional Food For One Year 


(Good digot {Poo 
18 259 Diy dates toveatcters oe” BOD 
3&0 Apricots (dry them 
elf) bent fruit 
L*S 10¢ Millet (cereal and 
flour, blends .. vs 2.00 
1*8 604 Sun one edd ( 
Lee 104 Roe se confections)... 38.30 
loaf) : 
+8 20p Senme sed tn danke ad’ > 
‘ baking) 8.04 
L 8.00 
$109.10 


THINGS TO REMEMBER 


We may ee out of town if we leave Sarit sacar but 
the roads will be jammed and most of us will have to sweat 
jit out in our own basements without heat, light, food, or 
clothing unless we provide these necessities now. There may 
be looting, pillaging, and much bloodshed. You should be 
prepared to protect your own women from being ravished, 
Salen Fete meager store of food from-rioters and looters 
who will come to steal it from you at gun point. 

It is ible that all vegetation will be contaminated 
with fallout, much of the soil denuded and sterilized, and 
possibly no living thing would be safé to use as food for 
a Period of pee tal 

‘Ou must 60 errange your storage that you can pick 

‘out the moot eseential things and run with them. ‘The few 
roads through the mountains could easily be washed out by 
zal ‘of the dams. ‘The roads between cities could be 
blocked off or destroyed and we would sit like rats in a trap. 
°*Always keop this in mind, “A person can live four (4) 
minutes without air, four (4) days without water, and forty 
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(40) days without food. So they become important in that 
order: air, water, food. 

Leam to make such things as a home made gask mask 
from materials available in your home. (See ir under 
FIRST AID section). 

‘The first thing to do when given an “alert” is to shut 
off the water, gas, and power where these services enter 
Your house. ‘This would give you a 30 to 60 gallon water 
supply vrhich, it properly rationed, could last several weks. 

uart of ‘water per day per person for food preparation. 
Shutting off gas and power could prevent fire, 


NOTES ON SPROUTED SEED 
Why Sprouted Gr a Survival Kit? 


‘They are compact, 20¢ yielding 400 of food. 
Highy nutelve: Cathryn Elwood i ler soe toa 
ighly nutritive. in her ke, 
“Feel Like a Million,” considers them ‘ns probably the 
most nearly perfect of all foods. High in the B Vitamins, 
minerals, proteins, Vitamin C, and enzymes, In fact, 10 
to 50 times richer in these vitamins than original seeds. 
roe produced. ‘Two to.four days from planting to 
5. Tasty and easy to learn to like. 
THE MOST SATISFACTORY WAY 
TO SPROUT SEEDS 
trays of % inch redivood, 2 inches deep and 


Make 
10” x 1044” inside dimension. Tack screen (Gber 
‘or stainless steel) on bottom. Cover serven with washcloth, 


ys man 
and by watering the top 
tray, they would all bo watered. These trays may be made 
to fit ina square 6 galion can for a cabinet to make it 
le and keep seeds from drying out too rapidly. ‘The 
may bo sprouted in a SteaMarvel 
‘quart stainless steel pan. 

‘Tho seeds that are easier to sprout, such as alfalfa and 
radish seeds, may be sprouted in a two quart bottle, 

Place about 4 tablespoons of seed in 1 cup of spring 
water and soak overnight. Drain off water, the next morning, 
‘and place seeds in bottle. Place a pieca’of nylon stocking 
over top of bottle held securely with a bottle ring. Water 

drain three to four times daily. When you water, pout 
original water over seeds and allow to stand for a few minutes 
then pour off water and save, adding more fresh water as 
needed, Untreated spring water or distiled water best 
You may add one tablespoon of kelp powder to each gallon 
of water to feed the sprouts and increase the available iodine 
and minerals. 

Alfalfa, radish, lintels, roung beans, and green peas aze 
generally used raw as any salad vegetable or, if heated, should 
only be heated for a few minutes. 

‘The navy, chili, pinto, and soy beans need not be sprout- 
ed more than two days. ‘They can then be cooked in tweaty 
minutes instead of three to four hours. They do not cause 
gas, when digesting, if they are sprouted. They are good in 
casseroles, salads, meatless meat loaves, as main dishes. 
Each adult person should have 4 cup of Sprouta ties daily 
to assure a ratriton under this program. All of the 
sprouts may be fice: a8 @ good source of vitamins and 
minerals, especially rich in Vitamin C complexes. (See uses 
under NATURAL FIRST AID note), 


HISTORY REVEALS USE OF SPROUTS 


When making bread, you might try this recipe taken 
from the Dead Sea Scrolls: (the bread eaten at the time of 
Christ in Palestine) 

Sprout 2 cups of wheat for 1% to 2 days. Pour 
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olf excess water. Use the water in drinks, soups, etc. 
Mash up sprouted wheat. ‘This can be done with a 
blender or the Champion Juicer if electricity is available, 
If not, a meat grinder is handy or a rock or hollowed 
‘out log with a tamper to pound into dough. Make a flat 
pad about 1/8” chick from this dough. Bake on a stone 
ofa pan in the sun from morning until noon on_ one 
side and then tum over and bake until evening. It is 
sort of a hard tack but very tasty. 


YEAST RAISED SPROUTED WHEAT BREAD 


4 cups sprouted wheat as prepared above 

3 teaspoons of yeast, 

Salt if desired 

Let double in bulk and bake in oven at 425 degrees for 
30 to 40 minutes, 


MEATLESS MEATLOAF 


A delicious meatless meatloaf can be made from 
any of the sprouted beans. Grind. beans coarecly, ‘Add 
Ste, chess, ik powder, voetabe ponder, gril 
Soy’ sauce, etc. Make into pads and pan broil or make 
into fnves and bake. 

fung beans are delicious if wilted in a pan with 
chopped cnion and oil and served with soy sauce. 

‘The Hunzas in Northen India make a whole grain 
bread called chapeties from various grains ground and tad 
into a stiff dough. toll out pieces the size Sf walnuts, paper 
thin, ‘and cook only n minute on each side. ‘This is tasty, 
easily made, and may be cooked on a hot rock. 

‘Sun flower seed fa a food from the East, an excellent 
source sf highest quality protein, vich in essential polly ‘un= 
Saturated fatty acids (Vitamin F) and many other vitamins 
and minerals. A real valuable additive to any diet. Use as is, 
im salads, desserts, mixed ‘with fruits to replace candies. Also 
txcellent'in baked goods. 

Millet is a staple food from India, a cerea! grain, one 
of tho world’s finest and most complete foods, Alkaline in 
hature. One scientist has ‘tmade the statement that, if he 
had to choose one food on which to subsist, his choles would 
be millet, Millet is that perfect a food. 

Sesame seed is also from tho Near East. Remember Ali 
Baba's magic words “Open, O sesame!” Sesame seed contains 
almost magic nutritional values, Sesame peed tn a 1 
‘of Vitamin "(thought to. prevent. reopiratory infections), 
ich in other vitamins, protein, and oll, You can inake yous 
own delicious salad of from’ sesame’ soed by. thoroughly 
toashing seed and adding some water. Mix thoroughly and 
‘dd vinegar (1 Tablespoon per cup). The oil will separate 


to the (on, ‘The lower part makes, good salad dressing and 
sandwich filing base. Just store in cool placo over night, 
then pour off ofl. 


‘arob, the St. John’s bread or Locust bean (tree pod) 
spoken of in the Bible (locust and honey) makes an ideal 
food, rich in calcium and low in fat calories. Tt looke and 
tastes much like cocoa or chocolate and ia used as a choco- 
late substitute, but does not prevent assimilation of calcium 
‘85 does chocolate, nor does it have tho detrimental alka- 
loids, caffeine and theobromine which have serious effects 
on the kidneys, Carob may be used in anything chocolate 
and cocoa are sed in. It i also good in drinks, One table- 
spoon carob, 1 tablespoon brown molasses, 1 cup milk. Very 
tasty and extremely nutritious. Mixed with water, carob is 
good for diarrhea and is being used by the medical profes: 
sion for thle purpose. 


CAROB MIX 
(Used for a Meal or « Confection) 


2 spoons rice polishings (if available) 
2 spoons soy powder 
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1 spoon brewers yeast 
2 spoons carob powder 
2 spoons sunflower seeds 
spoons coconat (ground) 

n oil (soy, sesame, etc.) 

and knead thoroughly. Add 1 spoon boney or 
rmolassey to bind and sweeten. Only a small amount i 
needed for nutritional need and it is very filing. 


WHOLE WHEAT BREAD 


Heat the following ingredients alter mixing, to luke 
warm: 
¥ cups milk powder 
3° cups water 
2 teaspoons salt (VegeSal or sea salt) 
2 tablespoons molasses (keeps bread moist and prevents 
crumbling) 


Aad ie following, mix and let reat for 10 minutes: 
package dry yeas cup whole wheat four 
Y Suprye flour Ye! cup carrot (ruashed) 
jse 1 cup for kneadings and shaping of loaves (8 

cups flour in whole recipo for 2 loaves), Knead well. 
Set aside in covered Kettle (not aluminum) which has 
deen coated with oil to prevent sticking. Let rise until 
doublo in bulk. Havo oven at 375 degrees F. and bake 
for 16 minutes, ‘Then tum temperature to 350 degrees 
F, and bake 39 minutes more. Butter top crust. Cool 
‘on rack uncovered for a few minutes. Then cover sith 
towel and finish cooling. Store in bread box. 

NOTE: No shortening of any kind is used in this 
recipe. 


PANCAKES 


1 cup wheat, flour 
2 teaspoons baking powder (Royal) 
¥4 teaspoon salt (VegeSal or sea salt) 
T° teaspoon honey 
1 cup whole mil 
1 eae 
1 teaspoon butter P 

‘Silt dry ingredients, Add milk to beaten egg and 
mix with above ingredients, Add melted butter. Amount: 
12 small pancakes, 


MUFFINS 
2. cups wheat flour 
4% tenspoona baking powder (Royal) 
3°” tablespoons honey 
Yo teaspoon aalt (VegeSal or sen alt) 
ene 
1 cup whole milk 
2 tablespoons shortening 


Sift dry ingredients. Add milk to beaten egg and 
mix with dry ingredients together with melted 

ing. Place in well greased muffin tins and bake at 45) 
degrees for 20 minutes or until golden brown. Amount: 
12'amall muffins, 


WILDERNESS SURVIVAL 


It in the wilderaess, you can use many weeds for 

vial, such as" burdock ‘roots ‘and shoots. ‘These are 
tasty when rolled in egg and fried. It tastes similar to 

‘ren shoots are tasty and can. be used as asparagus, 
they should be young and tender. 

‘Dandelion leaves are good for salads and greens. The 
weed root toasted makes an excellent coffee substitute. 

All harscpaiet if grown in wood, are Gare ae 
are many other edible vatoties, easily recognized. You shoul 
decors: cautiee i oe mushrooms. oe ia 

fake your plane mbere you can fo, scout out the area, 
find out bow it would be all times of the year. Familiarize 
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“hese are items to be checked over. They will be very 


Additive to Your Diet 


Prices effective 1959 


86 Soy lecithin nin 
LS 25g Primary nutritional 
Ts 108 Brown rice (B and B 
“RS 26¢ ae — ae (protein, “polly” 
Tinseurated oi, digeatve 


aid) zy 

124 Baking powder ‘toy Brand} 

no aluminum = 

LsS 5g Vegetable broth powder (soup, 
oF ve rothy alkaline: drink 


roth, 
Ls 26g Potato Nour (mashed 

SF Pefoe, bread, hot cakes 
LaS 104 Carob powder (chocolat 


estan 7 
1S af Gute ponder (treaties fr 
Perespiratory, and. ie 

feotinal disordern’ Regulate 


‘Virtually all uses) 
124 Mint eaves (lavoring and to 


to aid digestion .... 
LS Yg Cayenne (good for most 
‘sicknesses. 


8 200 count 2/0 empty 
sles (to be use 
ister herbs, cayenne, garlic, 
Golden Seal, ete.) 

1S 1000 unt 600 mg tablets 
Vitamin C. .... 

Natural more effective 

LS 1000 kelp tablets or 20f powder 
‘samo price. 

18 1000 bone meal tablets. 

2 Charcoal (make from apricot 


‘shell or pits) 
gallons molasses (sweetener, 


6 
ties etc.) 
5 gallons oer oweataner, 
Itices) 
§ pies soy ail (coking, 
el se 


iin cap- 
to admin- 


12 pints MiVita Mineral solution 
cuts, mineralize).... 
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“Only Nature can repair the machine which Nature 
hes made.” 
—Sir Arthur Keith 


SOME NATURAL FIRST AID IDEAS 
Here are a fow ideas of Natural First Aid (for a more 
complete discussion, refer to the booklet on natural first 
and by the author of this booklet. 

FOR BURNS — flash bums, sun bums, exposure, scalds, 
‘al buns, As quickly as poasible, do one of the followin 
‘Apply freah egg white to bumed area. 

Immerse in mineral solution (MiVita, Colloidel Gold, 
als, ote.), or apply cot- 

. This is terrific 

will subside in 


diaper rash, bemeroids, sore fee, blood poison, infected 
‘wotinds, and akin ulcers. Lee 
CHAPPED SKIN — responds favornbly to the follow 
1. Raisin lotion, Mash tp raisina into’pulp and add water 
5 eared ee ohms endl rect 
. Molasses. Good for and other akin eruptions. 
‘Apply leally ad lave'on at lect 6 bees. 
8. Any of the suggestions for burns. 
4, Hotoy and com mea a goed i cleanser and beet 


DYSENTARY — This wil bo a common disorder because of 
Hiie'T tenpton Peylium Seed Sb 

1, Mix T teaspoon Payliiam Seed, 1 teaspoon vogotable 
pwder, 1 tablespoon whey powder, in 1 glass of water, 
His, end drink quickly. (Over than infants.) 

2 For infant or Child: Gruel made from barley or rice. 
Ono tablespoon to one pint of water. Cook’ ¥4 hour. 
‘Uso liquid only (strain). 

9. 1 tablespoon of charcoal and 1% teaspoon Bentonite 
Clay is iso helpful. 

4. Use drinks made with carob powder to soothe the bowels. 
One tablespoon in one glass of water, etc. 


HYPER ACIDITY — Drink soveral glasses of water. Take 
4 littl vegotablo pordor with calcium powder (Yi tea: 
‘poon each). 

HEADACHES — Enomas usuelly relieve this condition. If 
this continues, uso Coveilla "Tea: %4 cup twice a day 
on empty afomach. ‘This is also good for ulcers and 
‘sooms beneficial in nearly every internal disorder. 


‘THE COMMON COLD — Stop eating. Enemas. Take 2 
capsules of cayenne pepper, two capsules of garlic, and 
¥% cup of Coveillia ‘Tea. Stay on liquids for a day or 
two, 

SORE THROAT — Mix equal proportions: pouato, juice, 
honey, onion juice, and vinegar. Gargle every 15 minutes. 
Standing on your head is good. ‘The Lion Exercise is 
also good because it opens the blood vessels and increases 
ireulation to the throat area; thus relieving congestion. 
‘The Lion Bxerciso is executed by sitting erect on the 
floor with legs crossed, hands extended over knees, force 
fingers apart, chin in, mouth open wide and tongue 
extended as far as possible, eyes looking at nose. Take 
@ half breath and hold, forcing the diaphram up. Put 
‘entire body under tension and hold tension about 30 
seconds or more. Repeat several times. 

SPRAINS — Apply cold packs immediately and, after 20 to 
30 mington, oak cloth in rubbing aloobol (war, 
‘turpentine (one tablespoon to Tq! water apply 
clots warm to the area, Alternating cold and warm 
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packs. At same time take, internally, one quart almond 
milk, two tablespoons bone meal powder, two table- 
spoons Rose Hips powder. 


alcohol, 
solution 


(not to be taken internally.) 


EARACHE — Small alice of garlic buttons or garlic powder 

‘on piece of cotton, Place loosely. in ear, Put heated 
towel, etc, over ear. Onion may be used but is not aa 
effective. Give above treatment for temporary relief then: 
‘Take four ounces potato juico with one ounce green 
leafy vegetable juice in the moming and 4 ounces potato 
juice with 6 ounces of cucumber and two ounces green 
Pepper in afternoon on empty stomach. (when, usin 
potato juice, let starch settle out and only drink liquid.) 


TOOTHACHE — For tem relief, snap clothes pins on 
‘ends of fingers on the side of body tooth is giving 
trouble. Remove after 15 or 20 minutes and repeat later 
if necessary. Use potato combination (above) and take 
‘one to six tablespoons bone meal daily. Rinse mouth with 
warm water: 1 cup with 7 tablespoon calcium powder. 
‘Take 2000 mg. natural Vitamin C every two hours, 


relieve 

Potato juice combination good. If irritation severe or 
‘eye or aty, a potato poultice is good, 

Grate potato (pealed and cleaned), place over 

exe with person lying down, aqueers juice from, excess 

potato onto poultice. Keep on 20 to 30 minutes. Repeat 

Hf necessary. 


FEVER BLISTERS — 1 pint almond mille with 4 table- 
BT tableepocewhay with calcium powder 
Trt tablespoon whey with 1 teaspoon ealeium 

and. 1 tablespoon vinegar, Mix quickly and’ drink. 

2. Raisin poulticn, 

FRICTION BLISTER — 

{. Vinognr poultice (eaturnted cloth) 

2. Sugar poultice, honey and salt pool 
tea Ay of thes are Txlowed with potato or iste 
poultice. 

‘To lean akin, use cup honey, 1 cup water, 1% cu 

juuad neg ok Seth okey bee seas te clair 

{20) ‘and rinse off in water (n0 soap). 

ACHING FEET AND LEGS —2 gallons water, 1 tablespoon 
‘mustard. Soak feot in mustard water 20 to 30 minutes. 
Soni fot in help watar 4 to cp kalp to 2 gallons 
‘warm water, Alter soaking, lie on back with legs extended 
into air and shake vigoroualy for 30 seconds, Hold stil 
for t' minute, ‘Then relax. Preferably on a slant board 
fo with bread lower than feet. 


WARTS, STONE BRUISES — Milk weed juice placed over 
wart several times daily, completely saturated. Also 
potato poultices. 

POISON IVY AND POISON QAK — Masticate potato 
leaves to pulp, place over affected area for 20 minutes 
to ¥ hour. Repeat if necessary. 

INSECT BITES — Apply ammonia water, alcohol, tincture 
‘of amica, potato poultice, mud, clay, vinegar and char- 
ccoal, lemon (cut in-half) and place over wound. 


PIN WORMS — 1/8 teaspoon garlic powder, 1 tablespoon 


dark molasses. ‘Take every third day for three times. 
Estimates state that about 90% of people have pin 
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worms. Symptoms are itching at rectum, nerves, chew- 
ing and grinding teeth at night 

RESPIRATORY CONGESTION—Steam vinegar and water 
‘and inhale vapors. 

1 2 garlic pearls and 2000 mg of Vitamin C every two 
hours and 1 tablespoon bone meal and 44 eup Coveil- 
lin Herb ‘Tea twice @ day. 

2, Apply’ onion, red pepper poultice to chest and/or 
throat, About 1 teaspoon red pepper to 2 to 3 cups 
of graied onion. Mix together, apply about 1” thick 
to cloth and place over affected area. 

OPEN WOUNDS — If dirty, wash with water and salt. 
(1 quart, with 1 tablespoon salt). ‘Then apply mineral 
water (MiVita Mineral or Clark Mineral, Colodial Gold, 
or Nature's Minerals). You may need’ to bathe with 
saturated cotton. 

INFECTED WOUNDS — Selt and vinegar 

ultice, lemon lice, Keep loose ban 
forms, then open to air. 


DY TONE UP — Headache, fever, nausea, fu, fatigue. 
BOD Koply an io pack to abvlomen for about 1 t0 2 hewrs 
before arising then tako enema. Put 1 to 2 trays of ice 
cubon in plastic bag and place on a moist towel over 
Abdomen, Cover with dry towel. 


ultice, potato 
ge until scab 


DIET IDEAS 


If you start the day. with an herb tea or truit juice. 
you start tho day with a light heart. 

Under, survival conditions, X tight muggest that you 
ent only when hungry. Do not attempt to follow a schedule 
of threo meals . Oftentimes one meal and ono of 
two sacks per day will suffice. The snacks would be three 
to four hours apart. (Do not MINCE!) 4 

‘An averago diotary would consist of something like 
this: Peppermint tea on rising (or a fruit juice). A handful 
of seeds and nuta, 

For lunch a few dried apricots and nuts and perhaps 
a drink of carob and dried milk with molasses. 

For dinner, a large salad with sprouts and herbs. One 
main dish from beans, peas, or nuts, ‘This could be bean 
patties, chilli, meatless loaf," ete. Uso yeant and dry milk 
with all bean dishes and cereal foods to complete protein 
structure. 

Tt is possible to get along on much less food than 
tho average person in Amerie actually consumes. Foods 
listed here are high in nutrition, much higher than average 
diots, therefore, less actual food is needed. You can live on 
14 ounces of food per day and 16 ounces of liquids if it 
becomes necessary to do so. But be sure the food is highest 
quality nutrition wise, 

To not recommend commercially processed, canned, 
or prepared foods of any kind because of their high cost, 
large bulk, and questionable nuteitional value. 

Cereal can be made from any of the grains and they 
may be sprouted, mashed, and mixed with fruit. Make mill 
from dry powder or fresh nuts (ground). Com is used as 
cereal, com bread, or as tortillas, etc. 

‘Whole sprouted peas are delicious, just like fresh June 
poas, Eat raw or slightly warmed. 

‘Wheat and rye mix for better protein structure and min- 
eral balance. Make broad and cakes from yeast-raised sprout- 
ed grains. Always add 2 tablespoons nutritional yeast for 
‘ench loaf of bread. 

‘Make your own yogurt from dried milk and dried butter 
milk powder. About I cup buttermilk powder and \4 cup 
ry milk per quart of luke warm water. Try to keep a cul- 
ture of good quality ‘alive and use this to incubate 
milk. Keep milk warm Like baby bottle (112) degrees) for 
four or more hour alter mixing with 1 exp of prepared 
vyouurt. 

‘You may start a culture of wild lactabacteria by placing 
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4 shallow pan of milk in open air until it becomes clabbered. 
If it is tasty, use it to start yogurt culture. It is also possible 
to get wild yeast started this way. Use soft dough mixture 
of wheat and water and keep warm in open air until it 
developes a culture of yeast. Use thie as a sour dough in 
making bread. Keep some of this sour dough from one baking 
to the next. Place a small amount of this active dough in 
potato water and keep at room temperature, Use this liquid 
to mix bread dough. 

‘Juices may be made by grating product on good stain- 
Jess steel or plastic grater, and placing pulp in linen cloth 
‘and squeezing cloth in hands. 

‘may be made from willows or from apricots 
or peach pits. Place them tightly in an empty coffee can, 
with a couple of small nail holes in can, Place can in fir 
watch flames eminating from holes. When flames change to 
yellow-red, take out of fire and let cool. The charcoal should 
he completely charred but not ash. Experience will tell you 
how much is necessary. 


This ony process I call the 
tually all the is removed from 
the container. If there is little or no oxygen present, animal 
life can not exist and rancidity is drastically reduced. 

For cach gallon capacity of container, use 4 ounces of 
dry ice. Place dry ice in bottom of container and fill container 
with product to be stored. Keep container pertectly level, 
do not move, tilt, or agitate it. Product should be at storage 
temperature or a few degrees higher. Now cover container 
(not air tight). The excess air and gas must escape from 
container. 

Only aiter all tho gas has escaped and the dry ico has 
‘evaporated, is it posaibfe to seal container. I have sprouted 
teed stored this way aller’. years of storage, 1 cannot be 
suro of the sbalile on every product. Only time will do- 
termine this factor. 

Do not store or subject foods to be stored, to high 
temperatures (over 108 dogrees F.) Do not subject to su'e 
rays after harvesting. Do not attempt to store under-devel- 
oped grains, uncured, or molst seed produets, Allow all pro- 
ducts to reach a statdard moisture content by ator a 
couple of months in cloth bag first. Store products in a 
dry cool place, away from possible contamination and where 
they would be readdy acceasible under emergency conditions, 


One of the simplest ways to remove weevil, ete. from 
groin if it is infected and must be eaten, is to pour into 
shallow pans and place the pans near an ant bed. ‘The ants 
will do a thorough job of house cleaning in just a'day or 60. 
After this, blow grain and wash in sieve under running water 
‘and you have clean grain that can be used for moat things 
(not recommended for sprouting however). 

It seems to mo that the grain produced on poor soil 
under unfavorable conditions is much more subject to infec- 
tion with bacteria. I have never had trouble from grains 
which were produced under organic culture or biodynamic 
culture conditions, even when stored in open storage near 
infested grain, 

Paying a little more for a better quality product is 
wise investment. Try to get at least 16% protein, preferably 
166, Blodynarically produced grains wil leat up 09 approx 
mately 30% protein. The average farmer will feel lucky to 
produce 10% to 12% protein heat. Doesn't this tell you 
the story? Naturally you will get 3 times the protein from 
30% wheat that you would get from 10% wheat and the 
quality of every grain of the 30% would likely be more 
superior in the important amino acids, less storage space, 
less food to prepare, better storage, less loss, better taste 
‘at actually Jess money invested in’ the long ‘run, All this 
from proper selection of foods. 


When purchasing the sed and nuts, I would suggest that 
they be obtained in 1f and 28 hermotically sealed cans for 
Jong storage. Here a little more cost will pay off in better 
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quality and better storage. Sortrite organic nuts and Barth's 
organic seeds (sunflower, pumpkin, and others) are both 
excellent brands, nest “quality. ahd. flavor, economically 
Priced, excelent ‘storage qualities, easily stored for B yeets 
under good conditions. I, personally, rotate these on a 3 
yong program. buy Hash ch to fue cath yen, end 

always use the older product first. So, in 3 years, all 
sood'and nut products are replaced, once of more. 

‘The dry fruit can be handled this way: dates are ob- 
Tainable dehydrated, organically grown Covolda dry ‘date 
pieces. The other fruits — raising, figs, prunes, etc. (organic- 
filly grown) are obtainable. in 808 ‘snd 60g ‘boxca Spread 
them out on a screen (drying rack) in the su and finish 
drying them until hard and crisp. You can then store them 
by placing them in bottles and seal. It will be necessary 
to rub these in water or soak overnight to soften and plump 
them before you use them. 

Potatoes and carrots may be stored in the autumn of 
tho year in your root cellar, 
Squash, apples, and pears can also be stored for winter 


ure, 

‘An old refrigerator buried in the ground with the die 
facing up, makes an ideal root storage. Be sure the lock 13 
jimmted so children cannot become trapped in it, Fix to br 
ppadlocked. 

Clothes as you might require, Extra shoes, underwear 
to warmer clothing and other items of your own personal 
selection togother with, the following: 

‘Needles and threads, scissors, string buttons (boxed up), 
3 sets underwear, 10 pr. hose, '2 pr. suntan suits, 2 pr. 
‘work thocs, heavy coat’ and hood, heavy insulated trousers, 
2 pr. heavy wool sox, 2 sweaters, 2 hots (rain and cold 


Packet of vogetablo sees that could be eaten or planted 
10) eck prepared for long time storage): 
itty 


green ‘spinach garlic 

beans Erateen cabbage parsley 

beets cucumbers radishes cress, 

carrots juash onion 

All seeds pecked ‘into ‘sealed containers could be eaten, 
ted, or planted. Ali 


ails oo roma ‘chemical contamination, not treated an ars 
Commarea poeds, ete. When you buy, be sure to specify 
UNTREATED t0 thoy can bo eaten of planted. 


Camp Equipment 


surgical scissors 
emall mortar and pestle 


packaged. 
THESE HARDWARE ITEMS WOULD BE USEFUL 
‘SL wheat mill, hand operated eon $ 4.00 
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SL soap, band soap and laundry soap . 10.00 
Cclade instructions for making ap 
SL bow gun 2004 pl w/a 1180 
w/arrors. z 

and pump, 18 feet hove ( 23:00, 
1.60 

. 3.60 

128 

> 480 

* 22°00 

495 

> 200 

$109.50 

3635.81 


Items you probably already have on hand, put together 
in an available place so you know where they are: 
L “claw hammer (strong) 25 

serew driver, tin smips, 1 

re cutting type) 

hand ax, shovel, pick, cord saw, roll of fine wire two chisels, 
hand sai, blades, fine file. 
gun and ammunition 
Sleeping bags or hed roll for each member of the family 
tent 
auto top rack 
traps oF roll of polly film (ground cover, shelter, etc.) 
set of fishing gear 
repace box oF two of matches by dipping in melted wax 
Several good book packs of matches 
dufile bags 
100 gallons of gas in 5 gallons 


SUMMARY 


“If you do not take care of your henlth, you will have 
to take care of a sickness.” 


‘or knife, extra blades, pliers 


—Dr. Bernard Jensen 
You would do well to learn the uses of the natural foods 
listed in this booklet and begin preparing your body now 
so that you may be better able to face the unknown, 
In sunmary, this is what your kit should contai 


1. Basie six month survival kit, approx, cost 50 

2. Seed sprouting kit (will supply 15003 fresh 
vegetables) includes trays 41.90 
3. Basic 1 year kit 149.19 
1. Supplementary food kit 239.47 
5. Hardware kit 109.50 
6 Natural first aid kit 11.10 
7. Vegetable seed packet 12100 
$618.66 

(Start your program with numbers 1 and 2) 
EXPLANATIONS 


1. All items marked with an asterisk (*) may be sprouted 
to increase nutritional value. ‘This increases by 10 times 
to 50 times the available vitamin content making pro- 
duct more completely digestible, 

2, Items marked with “L” are for long storage (put them 


them). 

x “R” for rotational storage, To be contin 

ually used ead replaced with fresh at regular intervals, 
(Many of these items could be bought hermetically 
sealed at a litle greater cost and can bo stored for a 
longer time.) 

4. Items marked “S” are the most important foods. They 
should be stored together. Those are the items you 
would pick up and run with. (I suggest these items 
should be sealed in 6 gallon cans. The cans will come in 
handy for carrying water, making camp stove, reflector 
‘ovens, ete. 


away and 
tema 
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5. ‘The things marked “‘s” are the next i t, bulkier 
and heavier, but very good. Take them if you ‘possibly 
Bu oecsiag Soday ta ize edible plants and ho 
Start learning today to recognize edible ‘and how 
to make traps to catch wild animals. (If not contaminated 
by radiation). < 
We have suggested here a preparation for a condition 
mhich we hope never comes to pass. But being prepared for 
it, iC it does come, will be at a amall cost in time, expense, 
and effort, compared to the consequences that will follow 
‘unpreparodness, 
¥ wo ali dodicate ourselves to every effort to prevent 
such a disaster.'Let us use every ounce of our energy to 
learn true facts, Work with ua to preserve the Constitution 
of the United States and have Communism and its attendant 
evils outlawed and banished from America. Let us keep our 
individual rights from being syphoned away by legisfation 
(both local and national). 


PREARESO: 
HOUSEHOLD GUIDE 
1902 


HEALTH IN VEGETABLES AND FRUITS. 


Water cress is a remedy for scurvy. 

Carrots for those suffering with asthma 

Asparagus is used to induce perspiration and purges the 
bloo 

‘Turnips for nervous disorders and scurvy. 

Spinach is useful to those suffering with’ gravel 

Lettuce is useful for those suffering from insomnia. 

Blackberries as a tonic. Useful in all forms of diarrhea. 

Cranberries for erysipelas are used externally as well 

internally. 

Bananas are useful as a food for those suffering from 
chronic diarrhea 

Walnuts give nerve or brain food, muscle, heat and 
waste 


kernels give heat and stay 
stitute for bread 

Apples. supply the higher nerve and muscle 
do not give stay. 

Oranges are refreshing and feeding, but are not good 
if the liver is out of order 

Dried figs contain nerve and muscle food, 
waste; but are bad for the liver. 
Green water-grapes are purifying (but of little food 
value); reject pips and. skin : 

Blanched almonds give the higher nerve or brain and 

cle food; no heat or waste. x ‘ 

iiue grapes are feeding and blood purifying; too rich 
for those who suffer from the liver. ‘ 

Juicy fruits give more or less the higher nerve or brain, 
and some few, muscle food and waste; no heat. 

‘Prunes afford the highest nerve or brain food; supply 
heat and waste, but are not muscle-feeding. “They should 
be avoided by those who suffer from the liver. a 

‘Honey is wholesome, strengthening, cleansing, healing 
and nourishing, 

Pieplant is wholesome and aperien 
theumatic sufferers and useful for pi 


‘Lemons for feverish thirst in sickness, biliousness, low 


‘They serve as a sub- 


food, but 


heat and 


is excellent for 
‘ing the blood. 
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fevers, rheumatism, colds, coughs, liver complaints, ete, 
Celery is invaluable as'a food for those suffering from 
any fori of rheumatism; for disease of the nerves and 
nervous dyspepsia, 
Figs are aperient and wholesome. They are said to 
be invaluable as a food for those suffering from cancer. 
‘They are used externally as well as internally. 


Salt to check bleeding of the lungs, and as a nervine and 
tonic for weak, thin-blooded invalids. Combined with hot 
water is useful for certain forms of dyspepsia, liver com- 
plaints, etc. 

Fresh ripe fruits are excellent for purifying the blood 
and toning up the system. As specific remedies, oranges 
are aperient, Sour oranges are highly recommended for 
rheumatism, 

Tomatoes are a powerful aperient for the liver, a sov- 
ereign remedy for dyspepsia and indigestion, Tomatoes 
are invaluable in all conditions of the system in which 
the use of calomel is indicated 

Raw beef proves of great benefit to persons suffering 
from consumption. It is chopped fine, seasoned with 
salt and heated by pla a dish in hot water. It 
similates rapidly and affords the best of nourishment, 

Peanuts for indigestion; they are especially recommend 
ed for corpulent diabetes. Peanuts are made into a whole- 
some and nutritious soup, are browned and used as coffee, 
are eaten as a relish, simply baked, or are prepared and 
served as salted almonds 

Eggs contain a large amount of nutriment in a compact, 
quickly available form. Eggs, especially the yolks of eggs 
are useful in jaundice. Beaten up raw with sugar are 
used to clear and strengthen the voice, With’sugar and 
lemon juice, the beaten white of egg is used to relieve 

ness. 

ons are almost the best nervine known. No medi« 
cine is so useful in cases of nervous prostration, and there 
is nothing else that will so quickly relieve and tone up 
a worn-out system, Onions are uselul in all cases of 
coughs, colds and influenza; in consumption, insomnia, 
hydrophobia, scurvy, gravel and kindred liver complaints, 

ten every ‘other day they soon have a clearing whiten- 
ig effect on the complexion, 
Apples are useful in nervous dyspepsia; they are nu- 
tritious, medicinal, and vitalizing; they aid digestion, clear 
the voice, correct the acidity of the stomach, are valuable 
in theumiatism, insomnia, and liver troubles, An apple 
contains as much nutriment as a potato in a pleasanter 
and more wholesome form. 


How to Tell Contagious Diseases and How Long They aro 
Infectious. 


The ,ollowingpotots will belp to detrsin tho nature of suspicious 
Disease. | Rash or Eruption. pages) Reswarks 
Gascnen. — (Scall voon pimples/24 der of foyer] 6-7 [Scaba (rom 
CRE ox, | changing oe saath ay 
alierer 


de aya 
lath day of fever] 
or afters 
ours siness 
fever 


‘ike 6-10 


e410 


fever 
or i] 


24-21 |Scate form oth 


orluthd 


Unors Hiners otrabout ita, 
Treo in doy) az-s0 [Accomp ed 
Fev by duerbern, 
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"[Ssvaptoms | Peviod 
Dear” [rnc tre] 


Patient Tofectious 


i 
tings rom commerce at 
dag ott tall aw cena 

aha hace fallen of 


appens 
Ia whooping-coueh the patient 8 Infectious during the ps 
congh, wich inay be tives weeks balore the Looping beyios. 


SANITATION ABOUT THE HOME. 

Cleaniiness.—Thie maxim “Health is wealth” is not ap- 
preciated as a truism; more frequently health is only prized 
as a blessing when it is wanting. The health of the 
household depends upon the scrupulous cleanliness of the 
premises more than upon any other one thing. The 
Tespousibility for this must largely rest with the house 
mother, she being the one usually more sensible of any 
needed change, and so the plainest and simplest exposi- 
tions of sanitary science should. be familiar to her. 

Drains and Sinks.—The location. of “drains and. sinks 
should be carefully ‘considered and their condition fre- 
quently inspected. The drain pipe from a kitchen sink 
should lead for rods away from the house and let the out- 
Tet reach the roots of trees or shrubs which specially 
delight in moisture, as the willow or the quince. Never 
use an open box to convey any form of slops. Wood is 
often used as a conductor pipe, but in a short time it be- 
comes thoroughly saturated with filth, and thus a breeder 
of disease and a menace to health, “Tile is better than 
wood, and being porous, much of the moisture oozes out 
as it passes along, 

Iron Pipes are good as long as they last, but will rust 
in the course of time. Lead is the best and most durable 
of all, but is also the most expensive. However, if the ex- 
pense of a lead drainage pipe is set over against a doc- 
tor’s bill and other expenses incident to sickness, it will 
be cheap in comparison, and who would consider it for a 
moment when weighed against the precious life of some 
member of the family. 

Disinfectant.—Whatever material is used as a conductor, 
the drain should be flushed with some good disinfectant 
solution as often as once a week in warm weather. Cop- 
peras is as good as anything for ordinary use and has 
the advantage of being cheap. It can be procured of a 
druggist for about three or five cents a pound. Dissolve 
in the proportion of one-fourth of a pound to a gallon of 
water and use very freely. Plug the outlet and pour 
enough into the sink to fill the pipe its full length. “Use 
the solution as near the boiling point as convenient, for 
the reason that a hot fluid is more penetrating than a cold 
fone, an advantage if tile or wood is used. A hot solu- 
tion is further advantageous as a solvent of whatever waste 
particles may have lodged at various points or gathered 
the length of the pipe. Dishwater usually contains more 
‘or less grease, and this will be melted and washed out 
if the disinfectant is poured in hot. Potash, sal-soda and 
Ig tnay be used instead of copperas 

Refrigerators in which food. is kept should be kept 
scrupulously clean and the pipe conveying the drippings 
from it should be entirely disconnected from the drain- 
age system of the house. Milk and butter should not be 
placed near vegetables, especially those having a strong 
smell, Place a piece of charcoal in your refrigerator. 

A Home Made Filter.—An eminent  sanitaria 
Parkes, has given directions for a home-made fil 
drinking water. A large common flower-pot is covered 
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over at the bottom, the opening and all, with a piece of 
clean flannel or of zine gauze, Over this put a layer of 
coarse gravel about three inches deep, and over the gravel 
a layer of white sand of the same depth. Above the sand 
put four inches of charcoal, broken in fragments. If pos- 
sible use animal charcoal. Lay over the top a clean, fine 
‘sponge that covers it, or if you have not a sponge, a layer 
of clean flannel, The top layer, whether of flannel or 
sponge, is to be made sterile by frequent washing and 
boiling. Set the filter in a wooden frame, and under it 
puta clean vessel to receive the water as it comes through 
the filter. 


DISEASE GERMS IN DRINKING WATER, AND HOW 
‘TO COMBAT THEM. 


1, Taking a little filtered beef bouillon, clear as crystal 
to the eye, and showing under the microscope not a trace of 
life, let us place it in a glass flask and, boiling it repeatedly 
to destroy any germs it may contain, set it aside in a warm 
lace with the mouth of the flask op2n, In a few days the 
guid previvaly so limpid becomes very turbid. Tt we 
take a drop and magnify it 1000 diameters we shal! see that 
s crowded with life, and the few ounces of bouil- 

‘a vaster population than our greatest cities can 


2, Cohn has seen bacillus in infusions at blood heat 
aivide every tenty minutes "We have calculated ti ate 
for twenty-four hours, and have found that at the end of the 
fist day there would’ be as the descendants of single bie 
cillus 4.722,366,482,869.645.215,696 individuals ; and though 
Swe can’ pack a trillion {1,000/000,000,000) in a cubic. ingh, 
this number would fill about 23000 cubic feet, This is 
Clearly not what they do, but simply what they ate capable 
fof doing for'a short ime when temperature and food supply 
are favorable. 

3. Since the, multiplication of bacteria is so favored by 
the warawth of Summer, it requires special sanitary precau 
tion, in order to keep free froin disease. 

Vegetable Refuse or Slop.—If garbage and slops are 
thfown sbout tie house, you can readily see what millions 
And myriads of bacteria. will form, and how the whole 
Zround will soon swarm with them, They will more or less 
Bork their way among the things that must be eaten, or if 
Seayy rain should come, wil easily find their way into 
the welland contaminate the water. Malaria, typhoid fever, 
ttc, will soon be the result. 

Sink Holes—There should be a sink hole for gar- 
bake, slops and other refuse matter of the house, and this 
sinek hole should be sufficiently far from the well, so as not 
to contaminate the water. 

6. That sunshine is a germicide as well as a (on 
but recently been proved if we take to flasks containing 
the bacillus with spores, and Keep one in the direct sun- 
thine for a long time, while the other, exposed to the same 
Reavis kept from the sun, we find the sun-exposed spores 
Rave lost their virulence, while the others remain, Is there 
heed to further press so patent a lesson? As bacteria grow 
best in the presence of considerable moisture, we may ex 
pect to encounter them in greater abundance ih water than 
Ergir: ‘Rain water contains Go,ooo to.a quart, the Vanin 
four times as many, while the polluted Seine from s,000,000 
to. 12,000,000 ‘ 

"1. ftemedy for Impure Water.—The minute size of bac- 
teria renders it very difficult to use any system of filtration 
Snd have pure water. If the water is impure there is but 
one absolutely safe method, and that is boiling. 

‘ “Wolling, Water.—No disease germs producing bac- 
teria can stand boiling for an hour or so. "Tt destroys all 
Vegetable and animal impurities. Ail” doubtful. water 
thoald be thoroughly boiled. 
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‘Animals that dwoll ip our drinking water. 


THE ANIMALS WE DRINK IN OUR WATER. 


The above illustration shows some of the animals we 
drink in impure water, which is a very prolific source of 
many diseases. 

Thousands of wells are so situated that they receive a 
drainage from filthy and decomposing matter, or are pol 
luted by slop holes’ imperfect drains, that are too closely 
adjacent to the well. 

Water from many of the wells is unfit for the human 


stomach, and some of them are as poisonous as Paris 
green, Impure water may be used for a time without any 
perceptible injury, but it is only a matter of time when it 


‘will develop into typhoid fever, diphtheria and many other 
diseases. 

In either case, when well water is used, people should 
Jook the location over carefully, to see if the lay of the land 
is stich as to allow decomposing matter from the surface 
of the ground or any other place to soak into the we 
If this is the case, it should be abandoned at once 
you value life, for it is positively known that thousands 
have lost their lives by using such water. 

Every well should be laid up with brick or lime-stone 
and cemented about four feet from the surface. That 
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fhrough the open collar door, 

{ibe whet communicate 
‘pool contamination by moans 
through the ventilating pipe iato the open 


will make a safe protection, 

Heavy raitis will often cause water to flow into wells, 
which has a very bad effect, and often develops disease 
germs. 


HOW TO DESTROY ALL KINDS OF HOUSE INSECTS. 


1. Insects do not grow by imperceptible increase 
ize as a bird or a cat. All insects pass through several 
changes from the egg to the periect state, ‘The horrid 
caterpillar that crawls in our path today will soon be seen 
flitting among the flowers in the form of a beautiful but- 
terf ; 

2.'To destroy house pests successfully, the history of 
the insect, from the egg to the perfect state, must be well 
known, ‘The successful housekeeper must always be a 
close observer and a careful student in order to keep her 
house free from noxious insects. 


HOW TO GET RID AND KEEP RUD OF BEDBUGS. 
1, The eggs of the bedbug are white in color and oval 


in shape. The young resemble the parents, and it takes 
about eleven weeks to get its full growth, ‘Like reptiles, 
they can live many years without food. | Mr. Goeze, of 
Germany, pt them six years in a bottle without a 


particle Of nourishment of any kind. 

2. Keeping the bedding and bedstead perfectly clean is 
the best preventive 

3. Remedy.—Pour hot water into the crevices and then 
apply benzine to the different parts of the bedstead. 

4. Unpurified petroleum mixed with a little water is 
also a sure remedy. Corrosive sublimate isa very good, 
but a very poisonous cure. 


MOW TO KEEP OUT MOSQUITOES. 
If a bottle of the oil of pennyroyal is left uncorked in a 
room at night, not a mosquito, er any ocher blood-sucker, 
will be found there in the morning. 
A DOMESTIC REMEDY FOR DESTROYING FLIES. 
¥; tablespoonful black pepper, in powder, 
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1 teaspoonful brown sugar, 
1 tablespoonful cream. 
Mix them well together, and place them in the room on 
a plate, where the flies are troublesome, and they will 
‘soon disappear. 


TO BANISH THE FLIES. 

The following is vouched for: Take one ounce of cam- 
phor gum, one ounce of corrosive sublimate, one pint of 
oil of turpentine; grind the sublimate thoroughly, put 
into a strong bottle and add the camphor gum. Pour on 
the turpentine and shake occasionally. It should be fit 
for use in 36 hours. Heat a piece of iron and drop a few 
drops on it in the stable and all flies will leave. Flies 
may be driven out of the house by dropping a few drops 
‘on a hot stovelid. Practiced every other day will, it is 
said, soon drive out all flies. 


A CURE FOR BEE AND Wasp STINGS, SPIDER 
¥ 
Apply ammonia or common soda and water, If there is 
mich infammation and redress, apply a solution of borax 
and warm water, Apply with ‘a rag saturated with the 
solution, 


A NEW WAY OF TRA’ 


PING ANTS. 


1. Ants are very difficult pests to expel from the house. 
There have been many recipes and experiments tried, but 
without any satisfactory results 


2. ‘The ants that infest our houses live only in rotten 
wood, either in the decayed sills of the house or in rotten 
timbers and old fences near by. It is best to remove all 
suich hiding places if possible. 

3. Remedy.—Ants are very fond of sugar, and any- 
thing containing it will attract them.” Sweeten a pan of 
water to a thin syrup, and then dip a large sponge into it, 
and wring it dut. Place the sponge wilitre the ants can 
get at it; it will soon be filled through and through with 
ants, then take it up carefully and plunge it into boi 
water, and again set it by saturating it with the thin syrup. 
A few days" trial will, for a long time, exterminate the 
annoying pests. 

4. A trap more simple but not so effectual is a plate 
covered with a thin layer of lard and placed where the 
ants can easily get at it This trap is more to destroy the 
little yellow ant than the larger species 


HOW TO DESTROY ANTS. 


Boiling water, kerosene, or a solution of fresh insect 
powder in water, poured into the hill, will destroy the in- 
habitants at once, Where the nests are outside of the 
house this is a sure remedy 


OTHER REMEDIES. 


1. Cayenne pepper sprinkled in cupboards 
rooms will drive away ants and cockroael 
ought to be fresh and strong and very fine. 

2. Black ants can be put to rout by washing shelves or 
floors whereon they congregate with hot water in which 
some ammonia has been dissolved. 

3. Take five cents’ worth of tartar emetic, mix it with 
an equal amount, in bulk, of soft or granulated sugar, put 
the mixture into dishes, keep it moist (quite moist), and 
set the dishes, one on each shelf where the ants appe: 
they will promptly take their departure. Ido not know 
what becomes of them, but they are gone. 


and store- 
The pepper 
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dead ones, either in the dishes or on the shelves. When 
not necded the dishes can dry out and be put away to be 
wet again for the next time, 

4. You will find a most effectual remedy for the ant 
by mixing honey and insect powder and setting in shal- 
low pan so that easy access may be had. The ants will 
‘come and partake in great numbers, never to return, 

5. This is an effectual remedy for ants: In the center of 
a shallow dish put a very little Paris green, and on it a 
spoonful of honey—then pour in half a cupful of water. 
Set in their trail, and in a few days they will be gone. 
It is possible they will come again in a few weeks, but 
the second dose is effectual. 

6. A sure way to keep the little common black ants 
‘out of food is to set the food on a board as large as de- 
sired, which is isolated by supporting the four corners in 
little tins of common insect powder. I drive a nail in each 
corner, letting it project say an inch, so as to form four 
legs, which I surround with insect powder either on the 
shelf itself or in little tin can covers which prevent the 
powder from getting brushed away. I never knew this 
plan to fail. A table or a cupboard may have its legs 
stand in dishes of powder. Borax, salt, kerosene, etc., are 
of no account in mosteases, ‘The kerosene soon evaporates 
and they will crawl right over the other Pepper and 
camphor would be objectionable to have about. It's well 
enough to shoot powders into places like cracks where 
they come in, if you can find them and are willing to have 
the untidiness of 


HOW TO PRESERVE BOOKS FROM BOOK 
MOTHS, 


‘The little Bristle Tail or Silver Fish has a little, long, 

body covered with a delicate silver seale;_ it has no 

Passes through no changes, It feeds on the 

he binding of books, devours leaves, eats off the 

labels in Museums and is generally destructive to both 
books and papers. 

Books are also eaten by the larva of a little bug that pro- 
duces a ticking sound like a watch—it is called the "Death 
Watch,” as it is usually heard in the night ticking like 
a watel 

Remedy. A little rag saturated with benzine or carbolie 
acid placed along the back of the shelves will clear the 
library of all insects. Insect Powder sprinkled over the 
Books will destroy the little “Silver Fish” insect instantly. 


MIXTURE FOR DESTROYING FLIES, 
1 pint infusion of quassia, 
4 ounces brown sugar, 
2 ounces ground pepper. 
To be well mixed together, and put in small shallow 
dishes when required, 


THE EXTERMINATION OF MICE. 


«1. The best and most careful trapper of mice will 


T never fil find great difficulty in capturing the shrewder and older 
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ones, They simply will not go into a trap. The best 
method for capturing those is illustrated in the above cut. 
Take a small box and fill it with brick or stones, and 
place under it a figure 4, baited with cheese, meat, or 
other attractive food, and as the box comes down it will 
destroy the sharpest and shrewdest_ mouse. By this 
method it is not difficult to keep rid of mice in any house. 


2, Fill a sewing thimble with any eatable, as bread 
crumbs, pressed down tightly. Place the thimble under 
the edge of a good-sized bowl, with the open end inward. 
‘The mouse will nibble at the bread and the thimble will 
gradually work down and the mouse will be caught. The 
howl should be put upon a loose board. The mouse can 
then easily be dispatched. ‘This may seem too simple to 
try, but is very effective. 
HOW TO POISON RATS. 

1 qt. warm water, 2 Ibs. lard, 1 02. phosphorus, 

Mix and thicken with flour; ‘to be spread on bread and 
covered with sugar. 

N,B.—Most of, these patent preparations, such as 
“Rough on Rats," ete,, for the extermination of rats and 
mice, are of little benefit. If they could be used when 
first ‘prepared, they would but 
they are often kept in stores for months and years, and 
thereby lose all their strength 

‘A Suro Remody.—It does not pay to try to raise rats 
and chicks in the same place; yet it is nearly impossible 
to keep the former down when farm buildings offer cons 
yenient hiding places. Various plans have been devised 
for dealing with this pest, with only partial success. A 
good method to get rid of a few rats is to slit a piece of 
fresh meat and fill it with powdered glass. Rats are very 
fond of wheat, and we have been quite successful with 
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POPULAR SCIPNC! 


Egys Are Preserved for a Year 


edible condition for 
much as a year when given a flash 
treatment developed by Prof. Alexis 
Romanoff of Cornell University. ‘The heat 
congulates a very thin layer of a 
Dumen next to the shell a thin 
inside coating that cont 
Suitable for either home or 
commercial use and requiring 
only average kitchen equipment, 
the treatment consists of pli 
ing the eggs into boiling 
onds, lett 
cool, and putting them in 
frigerator, Prof, Romanoff 
found that eggs so treated still 
were in good condition yea 
Inter when kept in a refrigerator 
al dt deg. I, Riven when store 


Tous remain 


protects the 


al room temperature of 70 uaerenco 
they stayed good for three | ee 
months. in contrast, untreater 


cold s a rule re 


torage eggs 
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‘Take 25 cents’ worth of strychnine and dilute 
a cup of water (a quart bottle is a good article to 
x this purpose). After the poison is dissolved add 
a few handfuls of wheat; set in a warm place, and when 
the wheat is swelled as much as possible scatter it in and 
around the rat-holes, or where the rats go, Its sure death 
to rats, cats, chicks or man, Be careful how you use it. 


HOW TO GET RID OF RATS, 


1, Common steel traps set in their hules or runways 
covered up with chaff or crushed dried leaves, will soon 
exterminate rats, or drive them from the premises, 

2. To place the steel traps in pans of wheat-bran is a 
good device. Alter catching two or three rats in the same 
Pan, leave out the trap a few nights, and then replace it, 

3. Raw with strychnine nailed to a small 
board, a rally answers the purpose, 

very cunning, having been trapped and 
poisoned considerably. 


ees 


by Use of Flash Heat Treatment 


main edible for only about six month 
rtile eggs batch after the treatment, in= 
dicating that the nutritive value, flavor, and 


harncleristies are unimpaired, 

albumen after beating, 
nsidored a eriterion of storage eggs, 
about as good as that of fresh egg: 


sti of the 
ually 


esosHieu, 
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Popular Mechanies — 1915 
Homemade Pantograph 

“The pantograph consists of fo 

pieces of wood, the dimensions d 


pending somewhat on the size of the 
work to be draw nt size 


‘A Pletyeecan ve Ralarged or Reduce 
ihe screweyes ta toy Moles Derigaated 


constructed of four pieces of hard- 
wood, preferably maple, yin. thick 
and 6 in. wide, two of them 20% i 
in Iength and the other two, 18% i 
Jong. "These are planed atd sand 
papered and the ends eut round 
‘All Tour pieces are laid flat on a level 
hoard of bench top with their edges t 
gether so that the edges of the two 
longer pieces make right angles 
a Tine drawn tangent to their ends. 
vd of one short piece is placed 


On 


flush with the lower ends of the two 
long pieces, 


and one end of the other 
alt with the upper ends, 
They should be elamped 
dlown solidly to keep them from snov- 
ing while laying off the divisions. 
Light lines are drawn across. their 
faces as designated by the dimensions. 
On these lines and exactly in the 
center of the pieces make small marks 
with a peneil point Throngh the 
pieces Avand B holes are drilled to 
snugly receive the body of a simall 
sereweye, ‘The other two pieces are 
drilled with a sinaller drill so that the 
reads of the sereweye will take hold 
in the wood 

‘The end C of the piece A has a 
metal stand made of brass as shown at 
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D. This is fastened to th 
wood with a 
should be a snug fit over the body of 
the bolt. The lower ends of the brass 
are drilled to admit thumb tacks for 
holding it to the drawing board, 


placed under G, the 
changed to G and the 


peneil to F. 
Popular Mechanics — 1913 
A Controller and Reverse for a 
Battery Motor 


or starch box and use 
e, Ii, ‘Two wood-base 
© cut off a little past 

istened to the base 


ieces 10 be the s 
as the height of the metal stand 
“The end should be filed round and 
so that it will slip over the + 
board or paper 


switches, SS, 


S, is connected to 


asi ils on a coil of wire, 
¥ switch, S, is con 
uch point to a battery, 


The reverse switeh, Ry is 
{ made from two brass or copper si 
fastened at the top to the base with 
screws and joined together by a piece 

hard rubber or wood with a simall 
hanille attached. “Connect wires A to 
the re and wires F to the field 
of the motor, By this arrangement 

ne, two or three and so on up until 
i the battery cells are used and dif- 
ferent points of resistance sectired on 
the coil of wire, ‘The reverse lever 
when moved from right to left, of left 
to right, changes the direction of the 
‘mature in the motor from one way to 
the athe 


On the pair 
the sketch the num- 
yyposite i 
is fastened 
side of the drawin 


» the left 


stylus or tracer p 
under the peneil 
trac 


the paper 
Move the 


before st 
the pape 
It is then of 
of the pe 


cit over 
the tracer po 
i the lines of the 

‘ed! picture, 


follow 
To make 


Motor Reverse and Controle 


BALL LOOPS THE LOOP IN NEW TOY 


Quicksnss of eye 
and muscle are. called 
for by a new toy just 
introduced to the pub 
lic. Te consists of 
paiallel loops of site 
and a handle by whieh 
ihe ser eauses aot 
rubber ball to roll along 
the eiteatar track, With 
comparatively” fttle 
practice, according. to 
the: maker, anyone ean 
perform variety. of 
Lricks, making the ball 
loop the Toop and ex- 
ecuile many 

‘ilieull evel 


Popular Science Monihly 
Sept. 1935 


When the handle fe manipatated, the ball does surprising tricks 
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Mrs. Curtis’ Cookbook 1908 


CEREALS AND FLOUR PASTE aacarony 


Crmnars Inclnde the grain foods 
from cullivated grass 
every variety from oatmeal to maca- 
roni, whieh is a paste made of wheat 
flour rich in gluten, Among them 
are most valuable foods—rice, fo 
stance, which is the staf of life for 
certain nations, In what we call 
breakfast cereals we have a number 
of foods that are unusually rich in 
nitrogenous matter and mineral sub- 
stances, therefore making an exeelle 
morning meal with no further addi~ 
tion than milk: or cream, for all ce- 
reals Jacking in fat. Unless 


cereals can be subjected to the long, 
slow cooking which is necessary, 
they ad better mot be eaten, for 
nothing is so indigestible as half-raw 


‘Twenty years ago, when 
old 


oatmeal. 
most of our oatmeal was the 


4» it needed i 
hours 
most of 


terminable cooking—ten was 
none too long for it; to-da 
the cereals put up in pach 
any can ve cook 
That is not possibles 
few of them, except the fine-rrained 
wheat foods, are fit to eat till the 
have hud at Teast one hour's cookin 
in a double boiler. If they ean have 
Tonger, they are so much the better. 
Always add the proper amount of 
salt to a ccreal—t teaspoonful to a 
quart of water—and let it dissolve 
before the grains are put in, 50 
will flavor the whole mass. 1 
to cook any rough 
real is to drop it slowly into wat 
which is boiling briskly in the upper 
part of a double boiler. After eook- 
ing for a few minutes on the stove, 
set it over the water and allow the 
grains to swell slowly so the food is 
stiff enough to be chewed. Cornmeal 
demands a long time for cooking. 
at inast six hours—and it swells 
should have six times the s 
urement of water. Granular cereals, 
farina, for instance, should be mixed 
with @ Tittle cold water and stireed 
smooth hefore being added to the ne 
amount of boiling waters thi 
prevents it from becoming him 
Never stir any cereal after it 
been put to cook, until just before it 
is turned out, This treatment makes 
il pasty and sticky. Store cc- 


atin 


of the pasteboard boxes 
in which they are sold. It keeps thea 
fresher and safe from the invasion of 


Cereal with Fruit. 
2 cupful wheat germ, 
upfal cold water, 
water, 


Vand cut in 


double 
in dates, 
ree for 
ple dessert— 


boiler thirty 
amd serve 


Put the oatmeal and salt tn @ dou- 
ble boiler, pour on the boiling water, 
and cook’ three oF four bo 

move the cover just 
and stir with a fork to let the steam 
eseape. If the water in the hoiler be 
strongly salted, the oatmeal will cook 


Hasty Pudding. 
1 cupful cornmeal, 


the milk; when smooth, sti 
1 water. Cook in 


in the 
a double 


boiler one hour or more; or over di- 
Serve with 


rect heat one half hour. 
ream and sugar, or turn 
cool if wanted for saut 
slices, dip in flour, and sauté in drip 
pings or butter. 


Hominy Mush, 
4 cupful fine hominy, 
3 teaspoonful salt, 
3 cupfuls boiling water, 


Put all together in a double boiler, 
and cook three hours. Add more 
water if mush seems stiff; all preps 
arations of corn absorb a great deal 
of water in cooking, and hominy usu~ 
ally needs x Hite’ more than four 
times its bulk. 


Rolled Oats. 
1 cupful rolled oats, 
23 cupfuls boiling wat 
# teaspoonful salt, 


Mix ingredients, and cook in dou- 
ble boiler one hour. 


Steamed Rice. 
1 cupful rice, 
1 teaspoonful salt, 
3 cupfuls boiling water, 


Pick over the rice and wash in 
three or four waters. Put it with 
the salt and boiling water in upper 
part of double boiler. Cook over 
boiling water, Do not stir while 
cooking. Steam until the grains aro 
tender. 


Boiled Rice. 
+} cupful rice, 
1 teaspoonful salt, 
4 cupfuls boiling’ water, 
Wash rice thoroughly and gradu- 
ally add to boiling water, care being 
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taken that the water does not stop 
boiling. Cover and cook twenty min- 
utes, oF until grains are soft. Tura 
into a strainer and drain, put in oven 
8 few moments to dry, with oven door 
open, 


Turkish Pilaf. 
4 cupful rice, 


J eupful tomatoes, stewed and 
strained, 
J eupful brown stocky, lightly sea~ 


soned, 
8 tablespoonfuls butter. 

Add tomato to stock, and heat to 
boiling points add rice, and steam till 
soft; stir in butter with a fork, and 
keep uncovered that steam may ¢ 
cape. Serve in place of a vegetable, 
or ag a border for curried or frieas 
seed meat—Fawxie M. Fanstex, 


Rice Timbates. 
1 cupful rive, 
} teaspoonful salt, 
1 exe 
1 teaspoonful butter, 

Place the rice in a double boiler 
over the fire, cover with cold water, 
boil five minutes, then drain it on a 
‘eve, rinse off with cold water, re~ 
turn'to saucepan again, cover with # 
pint water, add the salt and b 
4ill tenders add the egg and butter to 
the mixture, fill the rice in small tim: 
bale forms, set them in a pan of 
water so the water reaches halfway 
up the forms, place the pan in a hot 
oven, and bake ten minutes. Unmold 
and ‘set the timbales in a circle. 


Rice A In Creole (Southern recipe). 
1 onion, 
1 slice cooked ham, 
1 tablespoonful butter, 
1 cupful cooked rice, 
1 can tomatoes, 
1 teaspoonful salt, 
Dash of Mellhenny’s Tabasco 
Sauce, 
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Ghop the onion and ham fines put 
in a saucepan with the butter; add 
the rice and tomatoes, salt, and. pap- 
rika. Mix and heat thorou 

put in a baking dis 
bread crumbs, and put 
for fifteen minutes. ‘The tomatoes 
should be stewed until thick before 
mixin 


Manana Land (Mexican re 
ful olive oil, 


green pepper 
add the uncooked rice, and stir con- 
stantly until the rice is nicely 
browned; then put in the tomatoes, 
fll up. the skillet with rich soup 
stock, and cook slowly, without sti 
ring for an hour.—Mar E, Sour 
worttt, 


Rice Milanaise Fashion. 


Cooke th in a quart of cold 
til the boiling point is 
4, and let boil three or four 
then drain and rinse in cold 
‘ater and turn on a cloth to dry for 
fa few minutes, Put th 


yellowed, a slice of onion 
chopped fine; then add the rice and 


tender and the liquid absorbed; add 
the butter and grated cheese. Lift 
the rice with two forks to mix the 


butter and cheese evenly, Vary the 


two tablespoonfuls chopped green 
pepper with onion, 
aed 
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Spaghetti 4 la Italien (Neapolitan 
recipe). 

} cupful dried mushrooms, 

1 tablespoonful butter, 

1 

1 


clove’ garlic, 

pound chuck steak 
slices bacon, 

1 cupful tomatoes, 
Salt, 

Paprika, 

Pepper, 

1 package spaghetti, 


we 


Soak the mushrooms in a eup of 
tepid water for fifteen minutes; put 
the butter into a frying pang when 
melted, add the onion and garlic, cut 
ine. Let this cook to a straw color, 
then add the meat and bacon, cut 
nto finger lengths, Let this cook 
about five minutes, add the tomatoes 
and simmer slowly for about. fifteen 
minutes. ‘Then add the mushrooms, 
together with the water In which 
they have been soaked. Season very 
lightly with salt, pepper, and pap- 
rika. Let this ‘simmer ‘slowly for 
fan hour and a half, During this 
time cook the spaghetti In about 2 
quarts boiling water to which 2 ta- 
Dlespoonfuls salt have been added, 
Cook twenty minutes, then pour in a 
colander and blanch with warm 
water. When the sauce has cooked 
sufficiently, take a large platter, 
spread half of the spaghetti upon it, 
and pour over it some of the sauce, 
Now sprinkle upon this grated cheese, 
Add the remainder of the spaghe 
finish with sauce and cheese, and 
serv 


Macaroni SieMiana (Malian recipe). 
1 onion, 
1 carrot, 
1 Lablespoonful butter 
2 pounds beef, 
1 quart tomatocs, 
Bay leaf, 
3 cloves, 
1 pound macaroni, 
1 pound grated Swiss cheese, 


Slice very thin the onion and ear 
xots put in a pot with the butter and 
let it fry, then put in the beef that 
has been cut in thick slices. Stir un 
4il it has browned nicely, add the * 
matoes, bay leaf, clo 

peppers to tat 
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hours or more, till the sauce gets 
thick, Strain through a sieve untit 
the sauce is free from the meat. 
‘Take the macaroni and boil for 


twenty minutes, sult te 
off the wat 

deep di 
pul in grated cheese. Mix all Uwe 
and serve hot. 


Macaroni Ravioli (Italian recipe). 


2 pnekage macaroni, 
3 Parmesan ehees 

2 tablespoonfuls butter, 
12 chicken livers (1. 
2 stalks celery 

1 onion 

4 carrot, 

3 turnip, 


Pepper and salt. 


Mince the livers and vegetables 
fine, and put them ina saucepan to 
cook in a little butter, Blanch the 
macaroni; add pepper and salt and 
et it drain, Lay some macaroni in 
fo baking dish, then a layer of the 
liver and vegetables, then the cheese, 
end so on Gll the dish is full enough 
Find with a layer of cheese, Set Uhe 
dish in the oven and let it cook for 
a few minutes. Brown on top and 
serve very hot. 


Macaroni 
recipe). 
1 pound macaroni, 

1 LablespoontulIntter, 


In Napolitaire (Italian 


1 onion 
4 table grated Parme- 
Pepper and ‘salt, 

1 cupful cream. 
Put the macaroni into boiling 


water, add butter, salt, and onion 
stuck’ wilh cloves. Boil for three 
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quarters of an hour then drain the 
macaroni and put into a saucepan 
with cheese, n 

Let stew gently a few 
serve very hot. 


Macaroni with Tomatoes, 
Break half a pound of macaroni 
into inch Tengths and boil jn salted 
water until tender, Drain, and put 
er of the macaroni in the bot- 

of a greased pudding di 
sprinkle with pepper salt, onion 
j A cheese. Cover all 


tomatoes that have been previously 
seasoned to taste. On these goes an 
wer of macaro 
the dish is full. ‘The topmost a 
ust be of tomatoes sprinkled 
ps and good-sized bits of but- 
Set in hot oven, covered, for 
utes, then bake, uneov= 
ered, until the erumbs are brown, 


Maniox Hat 


axD. 


Spaghetti with Cheese, 


# pound spaghetti 
4 cupful Swiss eheese, 


8 tablespoonfuls melted butter, 
Dash Mellhenn abasco 
Sane 


Break the spaghetti into bits and 


boil in salted water. Grate the 
cheese and tum into a saucepan 
with the butter. Stir well, add the 
hot spaghetti; just lo 
melt the cheeses add 


Spaghetti with Chicken, 
4 package spaghet 
2 cupfuls chicken stock, 
1 tablespoonful flour, 
1 tablespoonful_ butter, 
1 eupful cold chickei 
Lege. 
the spaghetti until tenders 
. drop in cold water, and drain 
Cut into half-inch pieces, 


‘Thicken the stock with four and bute 
fer. Stir in the chicken chopped fine 
and macaroni, Beat in the egg, 
whipped, remove from the fire, sea~ 
son to taste, turn into a buttered 
dish, sprinkle crumbs over the tep, 
and bake half an hour, 
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Spaghetti Plquante, 

3 pound spaghetti, 

1 teaspoonful butter, 

spoonful flour, 
2 cupfuls beef stock, 
4 tablespoonfuls tomato catsup, 
G drops MelMhenny's Tabasco 
Sane, 

1 teaspoonful Kitehen bouquet, 
Pinch salt, 
Dash paprika, 


Break spaghetti into small 
Boil until tender, in salted water 
Drain and keep hot while you make 
the following sauce: Cook together 
the butter and flours when blended 
pour the stock and stir until smooth, 
then add the catsup, tabaseo, kiteh= 
en bouquet, salt, and paprika. ‘Turn 
the spaghetti into this sauce, stir 
and pour the mixture into a’ dish. 
Sprinkle buttered crumbs and grated 
cheese over the top, and bake till 
brown, 


vg 


Entrades (Mexican reeipe). 
2 cupful olive oil, 
2 tablespoonfuls butter, 
green onions, 
spray parsleyy 
I stalle celery, 
1 leck, 
3 gaslic, 
1 green’ peppery 
1 teaspoonful salt, 
1 tablespoonful Spanish sausage, 
3 cupful stock, 
ie macaroni, 
cheese. 


5. 


Heo 


‘Make a sauce of olive oil and but- 
ter heated together; in this fry the 
onion, parsley, cclery, leek, girlie, 
pepper, all chopped fine, Season with 
salt and the sausage, After it is well 
cooked down, add’ the stock. Boil 
the macaroni until tender, — then 
plunge in cold water to blanch, 
Place on a large platter, strain the 
not sauce over it, and cover the top 
with grated cheese—Mar E, Sovrat- 
wontsr. 
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Baked Macaroni. 
} pound macaroni, 
1 quart stock, 
1 tablespoonful butter. 


Break the macaroni into inch. 
Iengths, Boil till tender in stocl 
Drain, put the macaroni in a dish; 


pour over it 4 cupful stock in which 
it was cooked, add the butter, in 
stall pieces, here and there through 
it, Sift over it fine bread crumbs 
and grated cheese, Dot with bits of 
butter and brown, 
Owtmeal. 

} teaspoonful salt, 

1 cupful oatm 

4 cupfuls water. 


Put the boiling water a granite 
pan, salt it, then seatte pate 
ical, Allow it to cook six minutes, 
stirring steadily. Into the fireless 
cooker saucepan set the oatmeal dish, 
cover with w plate, and pour in boil- 
ing water to surround it till it al- 
most reaches the top of dish, Covers 
set on the stove and let the water 
oil five minutes, then plice inthe 
fireless cooker and leave there for 
five hours, or if required for bre 
fast, till morning. If it is not quite 
ot ‘enough, set the cooker saucepan 
fon the stove and let the water in the 
‘other vessel boil for a few aninutess 
then serve. 


Preservation cine 


Quaker Oats. 
24 cupf 


T teaspo 
I cupful Quaker oats. 


Cook in exactly U 
oatmeal, 


same way ag 


ler toa boil, stir the 
being careful 


slowly into it 
that it docs not lump. Boil balf an 
hour, stirring frequently, set into the 
saucepan of cooker w 

nd it and leave it ove 


Canning Fruit 
ane Vegetables 


CANNED GOODS FOR THE MARKET—UTE! 


THE  PROCESS—PRESER} 
LARGE, FRUITS—PUREES 
CANNING VEGETABLES 


‘The art of preserving and canning 
fruit and fresh vegetables is: much 
more important than is usually re- 

ized, Preserved fruit is, perhaps, 
most often classed with candy and 
other sweetmeats as an_ expensive 
luxury. But fruit, properly pat up, 
is noi necessarily expensive and may 
he regarded as a very essential part 
of the diet in winter. ‘The value of 
fruit as food can hardly be overesti- 
mated. The fruit juices have a pe- 
culiarly wholesome effect upon the 


AND PRESERVING—§ 
AND MARMALADE—JELLY MAKI 


ILS AND MATERIALS— 
MALL FRUITS 
G 


digestive organs and tend to keep the 
blood in good condition. ‘They al 
to a large extent, prevent the neces- 
sity for cathartic medicines. Fresh 
fruit in season should, of course, 
have the preference, but in winter 
Properly canned fruit and preserves 
may take their place with almost 
equally good effect. 

The art of canning fresh vegeta- 
bles in the kitchen has now been so 
Perfected that most kinds of garden 
truck may be canned without expense 
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Gream of Wheat. 
24 cupfuls water, 
3 teaspoonful salt, 
4 cupful cream of wheat, 


the same fashion as 
four hours in the 


Prepare after 


Cracked Wheat, 
4 cupfuls cold water, 


1 cupful eracked wheat, 
1 teaspoonful salt, 
Tour the cold water over the 
wheat and et it stand six hours. Put 
it in a granite pan as used for 


ameal anid set it on an asbestos mat 
cer the firey allowing it to cook and 
swell for two hours, stirring oven= 
mally, Cover clsely, set into the 
ircless-conker saucepan, pour boil= 
ing water around it, let it boil up, 
then put into the cooker and allow 
ft to stand over nights 


Fine Hominy. 
4 cupfuls. water, 
1 euptul horn 
1 teaspoonful 


alte 


‘Treat this cereal in the same fastie 
ion as others, leaving in the cookea 
over night. 


other than for jars, labor and fuel. 
All housewives who have not yet at~ 
tempted thi 
will be delighted to 
they can easily preserve such garden 
vegetables as early peas, sweet corn, 
and others, and serve them in mi 
winter with all their original deli- 
cacy of texture and flavor. ‘The 
value of such a contribution to the 
winter diet is apparent. Tt not only 
adds to the palatability, wsthe 
value and wholesomeness of the diet. 
Tt is also an important measure 
of economy, since by this means 
any surplus of garden products, 
which would have little or no value 
in summer, may be preserved for use 
during the period of greatest scarcity 
and consequent high prices. 
Preserving and Canning. — These 
terms are used somewhat loosely, but 
the word preserves more properly 
applies to the old-fashioned method 
of our grandmothers, which consisted 
in boiling the fruit in sirup after the 
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time-honored recipe of “pound for 
pound.” This process, to be entirely 
successful, is difficult and tedious. 
It is also expensive on account of the 
amount of sugar required. ‘The old- 
fashioned preserves are still favored 
by some, but the easier, quicker and 
cheaper "method of canning has 
largely deposed them, ‘The term 
“preserves” also. covers jams, oF 
purées, and marmalade, which are 
fruit, or mixtures of fruit, stewed to 
a smooth paste. 


CANNED GOODS FOR MARKET 


Money in Preserving Fruit—In 
addition to the importance of pre- 
serving fruit and vegetables for home 
use there is a large and constantly 
increasing market both’ locally and in 
the large cities for a fine grade of 
how ied products. Prices 
ranging from seventy-five cents to 
$1.30 per quart, at retail, for a h 
grade domestic article are not infre- 
quent. After deducting the cost of 
fruit, or vegetables, sugar and other 
materials including jars, rings, bot- 
tle wax, Inbels, the cost of packing 
and transportation, and the labor 
cost (at a notinal figure, say, ten or 
fifteen cents an hour) for all tim 
actually engaged in 6 the fr 
preserving and packing it, there 
should be a profit of at least 100 per 
cent clear to the maker. And after 
reputation has been established for 
fa product of uniformly high qual 
even better prices can be realized, 
‘This is not only a practical way for 
any housekeeper to earn extra pin 
money. In many localities it is the 
only feasible method of marketing 

he fruit and truck crop. 

Ordinarily so much produce ripens 
at about the same time in villages 
and rural communities, that there is 
no sale for it at any price. And the 
comparatively small amount grown 
by one family, together with the dis- 
tance to the nearest_ market, often 
makes it unprofitable to pack and 
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ship the produce as it ripens to a 
commission merchant. But the 
smallest quantities can be gathered 
and canned from day to day during 
the season. ‘Thus a sufficient quan- 
tity can be accumulated to justify 
the time and cost of packing and 
shipping by freight to the nearest 


iy is large enough, 
while to make a 


product, in order to make 
tageous sale to some large consumer. 
ission merchants and wholesale 


up all ov 
d States, will often pa; 
prices for an esp 
Even local 
siderable der 
will someti 


from ne neans of an ade 
element Inthe lal paper or by 
actful solic " 
The pr 
sale of hometnade. go 


formly 
‘goods. are done up 
scientific care and accuracy. 
Jars are carefully inspected a 


rarely mold or sour. 

Unless one is willing, therefore, to 
take every step with the most rigid 
and painstaking thoroughness, it is 
useless to attempt to compete with 
the factory product. But once a 
well-deserved reputation has been 
built up, a demand will have been 
created for all that one will ordi- 
narily wish to supply. 

Many women earn a living for 
es or contribute larg 
the family income by thus creating a 
market for all the produce that their 
husbands can grow. Many others 
find it profitable to buy fruit and 
vegetables from their 
ploy and carefully train assistants 
and put up hundreds of dollars’ 
worth anoually. 

To Pack Canned Goody for Mar- 
ket.—Use only the best quality of 
all-glass jars. Do not attempt to 
economize on labels, but obtain the 


tents very 
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most attractive that money will buy. 
A distinctive label is an’ immensely 
mportant point in promoting sales 
nd building up a reputation for 
one’s product. Cement the labels 
neatly and securely in a uniforin po- 
sition on the jars. Wrap each jar 
in stout colored wrapping paper, fold 
and seal top and bottom with muci- 
lage, or by means of a label gummed 
‘over all, and place a abel on the 
outside of the wrapper in addition to 
that on the jar itself. 

The best method of packing is to 
obtain from a dealer cylinders of 
the proper size which are made for 
this purpose of corrugated cardboard, 
Obtain also a supply of the same 
cardboard to place between the lay= 
ers of jars, If your annual output 
is large enough, suitable cases to hold 
‘a quarter gross or half gross of jars 
can be made at home, or for a trifle 
by a local carpenter.” ‘These will be 
returned by the purchaser on request. 

Or the jars may be packed in stout 
packing eases or barrels and sui 
rounded with excelsior, straw or hay. 
An excellent method is to place be- 
tween two sheets of thick manita 
paper a layer of excelsior and stiteh 
for quilt the whole together at 
vals with long stitehes such as are 
used in basting. ‘The whole may then 
be cutewith shears to proper lengths, 
hetween the rows of basting, In 
these wrap up the separate jars. 
Also line the box or barrel with them 
‘and place one or more thicknesses be- 

rs of jars. 
on crowd excelsior between 
the jars so tkat no two jars can 
come into contact, 


If packing cases are used, the ex- 
celsior must be crowded in at the 
top so that the contents 

move, and the lids securely n 
It is easy to ascertain by sl 
vigorously whether the ease has been 
solidly packed. Tf any rattling 
heard, it should be opened and re- 
packed. 

If barrels are used, it is sufficient 
to take off the top hoop and cover 
the top with a piece of canvas or 
burlap. Replace the hoop over the 
cloth and put on the top a stout 
abel marked “Glass, This Side Up, 
With Care.” Better care is given a 
package thus left without a head 
than to a sealed box or barrel. 
Place even dozens in each package, 
and be sure to make an accurate 
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count. Have a printed billhead and 
promptly notify the consignee of the 
time of shipment by mailing the bill 
with a courteous note. 

To Fix a Price on Canned Goods. 
—Keep account of all time taken in 
picking, preserving or packing the 
produce and figure out what it would 
cost you to hire the work done by 
ordinary day labor. Usually ten or 
fifteen cents an hour is a fair figur 
‘Add to this the cost of the produc 


and sugar actually consumed, jars 
uding packing 
you have 


end all accessories, 
terial, labor, ete. Wher 
thus arrived at the actual eos 
ing labor, double this amount to al- 
low yourself 100 per cent profit. If 
aM first you are unable to sell your 
price or better, it is 
probably because you are inexper 
ther you are not taking ai 
vantage of the work, or others are 
taking advantage of you in the p 
you are paying for labor or material. 
But 100 per cent profit is the ideal 
you should have in view, and si 
persons making homemade canned 
goods realize two or three times as 
tmuch on Uheir investment. 

Storing Preserves.—Canned vege 
tables, fruits and. preserves should 
be stored in a cool, dark, dry place. 
‘The cellar is not the best place unless 
it is dry and well ventilated. 
storeroom partitioned off fr 
cellar and built of concrete is 
ideal apartment for this purpose. In 


houses that are heated in winter, a 
dark, airy closet in the upper part of 
the house is a good plice. But of, 
course, they must not be placed 
where they will freeze in cold 
weather. If it is necessary to store 
them in an ordinary cellar to pri 

vent freezing, a swinging shelf. 
should be constructed for this pur- 
pose. ‘The jars should be allowed to 
hecome stone cold before being 
stored away. ‘They will keep much 


better if carefully wrapped in dark- 
colored paper folded and pasted top 
and bottom, and labeled on the out- 
side so that it will not be nec 

to disturb the wrappers until 
are required for use. 


UTENSILS AND MATERIALS 


Utensils for Canin 
useful utensil for canning 
erable quantities is an ordinary tin 
wash boiler, such as is used in the 
Jaundry, cut down to convenient size. 


"A Uten 


for the Ordinary Range.” 


As this utensil will not ordinarily 
have a great deal of wear, a cheap 
tin wash boiler may be purchased, oF 
an old wash boiler that has been 
carded may, by means of patches and 
solde 10 suiiciently good 


higher than the top of ai 'y 
quart fruit jar, mark a line all 
around at this ea tin 
smith cut it off Or you 


can cut it off 
1 ha r 
1 block of wood 
this. But 
work done by a 
him turn over the 


striking against 
ter to have this 


Thi 
tom 
boiler. 
jght size fe 
nary range or of 


is to keep the 


result is a utensil 
1 ordi 


two burners 
and of conve 
ing jars as well 
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Or use an ordinary wash boiler 
d_with a suitable false bottom. 
has the same advantages, ex- 
‘cept that it is less convenient to reach 
into its steaming depths when re- 
moving the jars. 
A large porcelain preserving kettle 
holding ten or twelve quarts, # porce- 
skimmer and ladle and a long- 
handled stirring spoon of wood are 
also necessary. A pair of scales and 
suitable measuring cup should always 
be at hand in the kitehen, ‘The old 
fashioned Mason jar is still in use, 
but the so-called lightning jar is 
preferable. Have on hand a sulfi- 
cient quantity of new rubber rings. 
Never attempt to use old rings, as 
rubber decays very rapidly, and’ the 
old ring is almost certain ‘to admit 
the air jar, causing the con- 
tents to spoil before it is used. Old 
rings also harbor bacteria that’ cause 
fermentation. With clean jars and 
new rubber rings, the battle is al- 
ready half over. Other useful de- 
vices in canning, preserving and jelly 
making are the sugar gauge, fruit 
pricker, ordinary wooden vegetable 
masher, wire sieve or colander and 
basket such as are shown in the 
accompanying illustrations. 


a6 


(a) Wire sioves (b) wire banket; (c) 
Srhit pricker, 


To make a iruit pricker cut 
piece one-half inch deep from a 
broad cork, press through this a 
dozen or more coarse darning nee~ 
les and tack the cork on a piece of 
board. One stroke on this bed of 
needles punctures the fruit with a 
dozen holes. But be sure to use 
large, strong needles and take care 
that none of the points are broken 
off and remain in the fruit. Remove 
the cork from the board, and wash 
and dry thoroughly after using. A 
little olive or sweet oil on the nee 
les will prevent rusting. 

The sirup gauge and glass cylin- 
der are essential to uniform success 
in making jelly. ‘These may be ob- 
tained from any druggist at a cost 
of aboiut 73 cents. A cylinder with 
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ip as illustrated and holding © 


(a) Glass cylinders (>) sirup gauges 
(ey "Woooden” vegetable. masher. 
(tari Parton.) 


fittle over a gill is the best size, ‘The 
sirup gauge is a glass tube with a 
weighted bulb so graduated as to 
register 0° to 50°. To use the sirup 
gauge, fill the glass cylinder to about 
two-thirds’ of its height with a s 
ple of the liquid to be tested. 
sert the gauge and the quantity of 
sugar present, if any, will be regis- 
tered. In pure water the bulb will 
rest on the bottom, ‘The more siru 
is dissolved in the water the higher 
the gauge will rise, When testi 
hot liquids, the gauge and ey 

ast be heated gradually to avoid 
breaking. ‘he fruit juice or sirup 
either for canning, ‘preserving oF 
making jellies may thus be tested 
at any singe. ‘The sirup may be 
made heavier by adding sugat oF 
lighter by adding water as the case 
demands. 

Alcohol Stove.—A proper stove Is 
fa very important consideration. Prod- 
uce is ordinarily ready for cam 
in sultry weather, and the heat 
of a cook stove or range is so un- 
bearable’ that the process. rarely re~ 
ceives the quality of skill and the 
degree of attention that the best re- 
sults demand. A tired and over- 
heated housekeeper is in no mood to 
closely observe the delicate points 
that contribute to the perfection of 
‘a high grade product. Housekeep- 
ers fortunate enough to enjoy the 
‘use of gas will need no suggestion 
to use a gas range for canning fruit, 
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and at a time when the oven burn- 
cers are not lighted. But where there 
is no available supply of gas a two- 
burner stove consuming denatured 
ol is especially recommended. 
‘This is self-contained and portable. 
‘Thus the whole apparatus for can- 
ning fruit can be moved into a large, 
cool room, into an outhouse, or if 
desired in still, clear, or sultry 
weather, out of doors on the veranda, 
or in the shade of a tree on the 
awn, At all events, an effort should 
he made to “keep cool” in both 
senses, if one to obtain 
the best possible r 
Materials for Canning and Pre~ 
serving—The materials used for 
preserving should in- 
of the finest quality. 


the best grade of white grani— 
And 


lated sugar should be used. 
this should be cla 
under candy mi 
fruit and veg 
ity should be selected and exre- 
fully picked over. AM bruised, 
specked, oF wormeaten specimens 
should be dis fruits, 
fas raspberries a 
all ves 
possible the morning they 
Great care should be tuken in hand= 
ing produce to avoid bruising it. A 
silver paring knife should be used 
for fruit as an iron or steel knife 
tends to darken it. ‘The fruit when 
pared should be y dropped 


es, should be 
picked, 


that it is not brui 
prevents the fruit from 
“rusting” or turning dark by expo- 


sure to the air. All hard portions 
should be removed as they re 
effects of heat. And all 
decayed portions since they injure 
the flavor and color. 

‘The best quality of canned 
obtained by heating fr 
fas hereafter described, 
avoids bru 
lifting, or pouring 
sel to another. Particular attention 
and care when preparing all cann 
goods will be amply repaid inthe 
improved quality of the product. If 
fruit is pared, the work should be 
done thoroughly and no particles of 
skin allowed to remain. If the cores, 
pits, oF stones are removed at all 
the work should be done in a pai 

x. Especially if 

‘offered for sal 


the 
a sinall 
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fraction of additional labor at the 
start will add largely to the price 
‘and salability of the product. For 
similar reasons only the best quality 
‘of spices, brandy, or other condi- 
ments should be used. 


PROCESS OF CANNING AND PRE- 
SERVING 


Nature of the Process—Canning, 
or preserving is a process of killing, 
by means of heat, the germs that 
‘cause decay and preventing the con- 
tact of other germs by covering the 
produce with boiling sirup and seal- 
ing it hermetically so as to exclude 
the air. ‘The reason that boiling is 
necessary, is that the germs of decay 
may be already present in_ the sub- 
stance of the produce itself, Hence 
it must be boiled until the heat has 
penetrated every part and effectually 
destroyed the germs. And the rea~ 
‘son that air must be excluded is that 
the microseopie germs that cause pu- 
trefaction float in the air in. very 
Inrge numbers. Hence if a bubble of 
fair remains among the fruit, or if 
fair is admitted through a crevice as 
fine as a needle point in the rubber 
ring or metal top of the jar, putre- 
faction will certainly result. 

‘Other substances such as clear wa 
ter or fruit juices exclude the air 
as well as sugar sirup. Sugar Is 
added partly because it makes. the 
product more palatable and nutri- 
tious, and partly because the pres- 
ence ‘of sugar is unfavorable to bac- 
terial growth. Hence the amount of 


sition of 
fe) position 


1} 
‘pring during sterilizing ; 
of spring after ateriising. 


Spring-top jars 


[o} 


sugar to be added to a given quan- 
tity of fruit may be varied at will 
‘The old-time rule for “preserving” 
was pound for pound, but this is by 
no means necessarily an invariable 
principle. ‘The present tendency is 
in favor of “canning.” ‘The pound- 
for-pound preserves are regarded by 
many as unnecessarily sweet and ex- 
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pensive. A much thinner sirup is 
commonly used in eanning and, pro- 
vided proper precautions are taken, 
preserves the fruit equally well. Or, 
if desired, fruits and fruit juices 
and in fact any kind of vegetable, 
may be canned without the addition 
of any sugar at all, 

To sum up, the produce must be 
thoroughly boiled” through and 
through. ‘The jars must be filled to 
overflowing with boiling hot sirup oF 
other liquid so that all bubbles of 
air will be excluded. ‘Then they must 
be instantly sealed, else the contents 
ightly and leave a space 
filled with bacteria-laden air between 
the top and the jar cover. ‘The jar 
must be provided with « tight ring 
of new rubber or other substance 
that will absolutely exclude the air oF 
the bacteria that it contains. Such 
substances as blotting paper and cot 
ton batting are sometimes used for 
the reason that they have the prop- 
erty of screening oF filtering the air 
40 ns to prevent bacteria from pass~ 
ing through. 

Methods of Canning and Presery- 
ing Fruit—There are two different 
of canning or preserving fruit, 
either of which will give satisfactory 
results: (1) boiling the fruit in the 
jars or cans, or (2) boiling it in a 
preserving kettle. ‘The old-time 
method of “pi ” consisted in 
boiling the fr pre- 
serving kettle, in sugar sirup, lift- 
ing it from the sirap when sufficient- 
ly boiled, packing it into jars or cans 
‘and pouring the boiling sirup over 
it. This method is still preferred by 
many. 

‘The modem method of “canning” 
consists in packing the fruit in the 
‘cans of jars without sugar, or with 
sugar sprinkled between the differ- 
ent layers at the rate of about one 
tablespoonful to each pound of fr 
placing the jars on the stove in a 
suitable receptacle surrounded by 
water, bringing the whole to a boil 
and finally filling the cans with boil- 
ing sugar sirup and sealing them. 

Canning is somewhat slower unless 
fa large receptacle is provided in 
which to place a considerable number 
of fruit jars while boiling. But the 
process is easier and is likely to give 
a more satisfactory result. All bub 
bles of air are driven out’ of the 
fruit while boiling. And the jar 
itself is uniformly heated, so that 
when boiling sirup is added to fill 
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it to the brim, it does not shrink by 
cooling in the moment of time re- 
quired to clap on the cover and seal. 
Then, too, the fruit is undisturbed, 
and its shape, color, and texture are 
not injured. 

Preserving Day.— Many house- 
keepers prefer, when putting up 
fruits for home use, to prepare & 
jar or two each day, selecting the 
finest fruits as they ripen. Thus the 
labor is distributed over the season 
‘and associated with other cooking 
from day to day so as to be hardly 
realized. But it is of some advan- 
tage, when considerable quantity 
of fruit is to be preserved, to get 
everything in readiness at one time 
and meke a day of it. 

‘To Test Jars—The contents of 
several jars may be saved in the 
course of a season by testing the 


Jars before using. To this end, fll 
then with warm water, put on the 
new rubber rings that are to be used, 
seal them and stand them upside 
down on a large sheet of blotting pa 
per. Or butcher's brown paper, or 
fan ordinary folded newspaper, will 
answer. If there is the slightest-leak, 


‘on the absorbent paper. 
fective rubber rings, or uneven, 
icked, oF cracked jar tops can be 
nd assurance can be had 

ble material and Inbor 


good pln to turn the filled jars up- 
side down on absorbent paper and 
let them stand overnight before stor- 


ing them away. If by chance a de- 
fective ring or jar has been used it 
will be detected and the contents can 
be transferred to another jar. 

To Sterilize Jars—The first step 
to place in the special boiler above 
mentioned, or in & preserving kettle, 
the jars that are to be used, with 
about one tablespoonful of borox to 
twelve quarts of cold water, and 
bring them to a boil over a slow fire. 
‘The tops and rubber rings should be 
put in place and boiled with the jars 
themselves. They are unfit for use 
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if they will not stand this process. 
Jars having glass tops should invari- 
ably be given the preference. This 
will effectually kill all germs, free 
the jars from dust and dirt, and 
also toughen them so that, if proper- 
ly handled, they will not erack in 
the process of canning. After they 
have boiled fifteen minutes or 50, 
pour off the borax water and pour 
over them hot water to rinse them. 
Care tnust, of course, be taken not to 
pour cold water over hot jars, or ex- 
pose them to a draught of cold air 
while hot, or they may be cracked 
and. brok 
Canning Fruit—After the jars 
have been thus rinsed and sterilized, 
replace them on the stove in the 
pentioned boiler or other suit- 
‘placle, surround them with 


able re 
hot water, and pack in the fruit, 


either without sugar, or with sugar 
kled- among, the layers of fruit 
e of one tablespoonful to 

@ pound of fruit up to « teacupful 
can, more oF less, as desired. 

Boil until the fruit is soft enough 
so that a straw can be run through 
it, ‘The time required will vary ac- 
cording to the fruit, from a few min 
utes in the ease of simall fruits, as 
raspberries, strawberries, and others, 
toanhour or more in the case of hard 
pears, quinces, and the like, Dut ob- 
serve that the latter cannot be cooked 
properly in the cans. ‘They must be 
done up in the preserving kettle in 
the old-fashioned way. And there 


Js the less objection as their firmer 
texture protects them from being, 
Jured by handling. 

Berri 
and 


and small fruits of soft 
delicate texture, undoubtedly 
‘nt a better appearance and have 


‘These include cherri 
strawberries, raspberries, huckle 
ries or blueberries, ripe peaches, sum= 


ner pears, and ripe plums. 


Soave fruits cooked in the can with 
sugar, shrink aud leave the ean only 
partly full. “Do not attempt to 
crowd the cans when first filled as 
this will crush the fruit and injure 
its appearance. Remove one can and 
gently pours contents into the tops 
oF the others until all are fll,” Fie 
fly, when suliciently boiled, remove 
the’ jars one by one, wrapping a 
towel about eachs pour boiling sirup 
i top until it runs over and. ine 
tantly seal before the contents cool 
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and air is admitted, Place the jars 
in a warm plaice and out of a 
draught, as otherwise they may crack 
in the process of cooli 


Sirup for Canning and Preserv- 
ing.—The strength of the sirup to 
he used in filling jars after the fruit 
has been cooked in then is a matter 
of individusl preference. It also de~ 
pends upon the amount of sugar, 
any, tht hys been sprinkled in the 
fruit while cooking. 

‘The old tine pound-for-pound rule 
called for 4 a pint of water more 
or less, for ench pound of sugar and 
Pound’ of fruity according to. the 
umount of juice in the fruit, But a 
larger amount of water is more com- 
monly used at present, 
sirup, place ‘the sugar in 
preserving kettle, pour the 
Amount of cold water over it and 
stir until the sugar is fully dissolved 
before placing o ‘The sirup 


will be clarified and improved by the 
addition of a little gum arabic or 
white of egg. The as fast as 


it rises, may. then be 
a skimmer, taking all in 
it. This sirup may be poured over 
the fruit after it has heen cooked 
inthe can. 

Or according to the earlier method, 
the fruit may be dropped into the 
clarified sirup while at a boiling 
point, cooked until it is tender, i 
moved with a skimmer, packed in 
the jars and the boiling sirup added 
until they are filled to overflowing, 


PRESERVES AND PRESERVING 


Preserving Fruit—The process of 
preserving 1s 2 very simple one, al- 
though it takes a large amosnt of 
time and great cure. However, any 
housekeeper can accomplish it. ‘The 
principal secret of success is that the 
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fruit should be put up and sealed 
while hot and the ja 


filled to the 
the custom to 
fruit in the kettle, a layer 
yer of sugar, pound 
sure for measure 
and to let the whole come to a boil 
at once. 

Or place the fruit in a vessel with- 
ont the sugar. Put just enough wa- 
ter over it to keep it from seorch 

nd allow it to boil until U 
rises, Carefully skim away the scum 

to rise before add- 


pound for pound, 
sugar in the kettle wi 
Put in just enor 

solve th 
dissolved. 


fire and 
nue to sim- 


comes thorough! 
the 
When ‘about hal 
frvit from the boi 
it in large porcel 
being careful not to allow any si 
to come with it, and place it in the 
jore to bleac 
into 
jrup and let it boil until tender 
to allow a straw to run 


the 


if the 
it may 


is reached. ‘Then 
glass jars tha 


ir with fru 
as fall as yo ly can, pour 
in the boiling I it fills up 
all the eresices between the fruit, 


excluding all the air possible. While 
performing this process, place the 
jot water. 


This will prevent cracking the jar. 
CANNING SMALI FRUITS 


‘The method of canning such small 
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fruits as raspberries, blackberries, 
currants, gooseberries’ and  blueber- 
ries, is substantially the same except 
for the proportions of berries, sugar 
and water required, Select fruit 
just before it is perfectly ripe— 


choose an underripe rather thu 
overripe fruit—and can promptly 
while freshly picked, Discard all 


imperfect fruit. Gnarled, broken or 


otherwise defective specimens not de- 
cayed, may be used for marmalade 
Avoid berries having @ 


or jellies. 
large proport 


happen during a dry season—remove 
the 


seeds by rubbing through a 
sieve and preserve the strained pulp 
as marmalade or purée, Pick over 
the berries, hull and stem them and 
Arop the perfect fruit in stall quan: 
into a colander, Rinse In cold 
‘rand turiy them on a sieve to 
Do this quickly so that the 
will not absorb too much water. 
Have ready two bowls, one for 
nd one for fruit. Observe 
ch of exch will be required 
ic preserving kettle or the 
Measure 
the fruit into the proper bowl as fast 
as it is picked over and washed, and 
for each measure of fruit add to the 
other bow! the proportionate amount 
of sugar, When the required quan- 
tity of fruit and sugar has been 
measured, put both into the presery- 
Kettle, add the required amount 
of water, if any, and while the first 
kettle is’ cooking prepare the fruit 
and sugar for another. Fruit de= 
signed to be served as sauce may 
have any proportion of sugar cooked 
with it according to taste, or if in« 
tended for beverages or cooking pur 
poses, it may be canned without the 
addition of sugar. Juicy fruits re- 
quire little or no water, except when 
cooked in a heavy sirup. ‘The above 
are general rules which require to be 
modified for particular fruits as fol- 
lows: 


For raspberries and blackberries 
use 2 quarts of sugar to 12 quarts 
of fruit. First’ express the juice 
from 2 quarts of the fruit by heat~ 
iiig it slowly on the stove in the pre- 
serving kettle, crushing with a wood- 
fen vegetable’ masher and squeezing 
through cheese cloth. Rinse the pre- 
serving kettle, pour into it the 
strained juice, add the sugar, heat 
and stir untit the sugar is dissolved. 


to fill 
number of jars desired. 
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Let the sirup come to a boil, add the 
remaining 10 quarts of berries and 
heat slowly, Boil ten minutes. from 
the time it begins to bubble and skim 
carefully while boiling. Can and seal 
as above directed. 

For currants the process is. the 
same as for raspberries and black~ 
Verries, but the proportions are d 
ferent, namely: 4 quarts of sugar to 
12 of fruit. For raspberries and 
currants combined use 24 quarts of 
sugar to 3 quarts of currants and 10 
quarts of raspberries, First express 
the juice from the currants as above 


directed, then proceed as for rasp- 
berries. 
For green gooseberries use 14 


quarts of sugar and 1 pint of water 
to 6 quarts of fruit. Dissolve the 
sugar in the water, add the fruit and 
cook fifteen minutes. Or can the 
same as rhubarb, For ripe 
erties use only orie-half as -much 
water, 

For blueberries use 1 quart of 
sugtr and 1 pint of water to 12 


goose 


quarts of berries. Put all together 
in the preserving Kettle and beat 
slowly. Boil fifteen minutes from 


the time the mixture begins to bub- 
ble. 

For cherries use 14 
sugar and 4 pint of water to 6 
quarts of fruit. Measure after 
stemming. Stone or not as. pre~ 
ferred, but if the stones are removed, 
take care to save the juice, First 
stir the sugar into the water over 
the fire until dissolved, then add the 
cherries and bring slowly to @ boil 
Let boil ten minutes, skitaming care- 
fully. 

For grapes use 1 quart of suger 
and 1 gill of water to 6 quarts of 
fruit. First. squeeze the pulp. from 
the skins. Cook it five minutes and 
rub through a fine sieve to remove 
the seeds. Now bring the water, 
skins and pulp slowly to a boil. 
Skim, stir in the sugar and boil ff- 
teen ‘minutes. If the grapes are 
sweeter or more sour than ordinary, 
use more or less sugar, according to 
taste. 

Rhubarb may be cooked and 
canned with sugar in the same man- 
ner as gooseberries, or either rhu- 
barb or gooseberries may be canned 
without heat as follows: the 
rhubarb when young and tender, 
wash thoroughly, pare and divide 
into picees about two inches long. 


quarts of 


t 
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crilized jars, fill to over 
flowing with cold water and Iet stand 
ten minutes. Drain off the water 
and once tnore fill to overflowing with 
fresh cold water. Seal 


ilized rings and covers. 
cans are opened the rhubarb may be 
used in all respects the same as if 


fresh. 


CANNING LARGE FRUIT 


Sueli large fruit as app 
peaches and qu 
pared and cored before canning. § 
lect first class fruit just before it 
is ripe—preferably underripe rather 
than overripe—and discard all im- 
perfect speci It is better not 
to spotted or bruised 
. but if such are used, all de- 
| or bruised spots must be free- 
cut out, Measure the fruit as 
s it is pared and cored into a 
bowl containing cold water 
ightly acid with lemon juice 
fe oF one tablespoonful to 
the q I keep the fr 
from turning brown. For each 
measure add the proportionate quan- 
tity of sugar into another bowl un- 
til the amount of fruit and sugar 
needed to fill the preserving kettle 
required number of jars is at 
nd 

‘To peel peaches, plums or toma- 
toes, have ready a deep kettle a 
little more than half full of boil 
water, Fill a wire basket or colan 
der with the fruit and suspend it 
by means of a string through the 
handles, or otherwise, in the boili 


water for three minutes. Now re- 
move and plunge the basket for a 
moment into a pan of cold water. 
Let drain a few moments and peel. 
‘The process of canning in general 
much the same for all fruits, but 
the following special modifications 
for particular fruits may be ob- 
serred: 

For peaches and ripe pears use 
1 quart of sugar and 3 quarts of 
water to 8 quarts of fruit. Pre~ 
pare the fruit cither whole or in 
halves as desired. If the latter, re- 
jove all the pits except a few in 
each jar which retain for the sake 
of their flavor. Stir the sugar into 
the water over the fire until dis- 
solved and bring slowly to a boil. 
‘Skim carefully and let stand where 
it will remain hot but not boil. Put 
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only a single layer of the prepared 
fruit in the preserving kettle at a 
time and cover with some of the: hot 
rup. Bring slowly to a boil, 
refully, boil gently for ten mi 
utes, or longer if not fully ripe, can 
and seal. ‘The fruit is not done un- 
GL it can be readily pierced with a 
straw or a silver fork, Unripe or 
hard pears will require much longer 
boiling. 

For quinces use 1} quarts of 
sugar and 2 quarts of water to 4 
quarts of fruit, Rub the fruit hard 
with a coarse crash towel, ‘Then 
wash and drain, Pare, quarter and 
core and drop the pieces into cold 
water ated with Temon Juice. 
Cover the fruit in the preserving kel 
Ue with plenty of cold water, bring 
slowly to a boil and let simmer until 
tender. Remove the pieces one by 
one us soon as they can readily be 
pierced with a silver fork and let 
Grain on'n platter. Now strain the 
water in which the fruit was cooked 
through cheese cloth and put 2 
quarts of the strained liquid over 
the fire. Stir in the sugar until dis 
solved, bring slowly to a boil, 
skim ‘well, add the cooked fruit 
and boil ‘gently for about twenty 
minutes. 

For crab-apples use 1} quarts of 
sugar and 2 quarts of water to 6 
quarts of apples. A part of the 
stem may be left on the fruit if 
desired, but wash carefully and espe= 

jally rub well the blossom end. Stir 


the sugar into the water over the 
fire until dissolved, bring slowly to 
a boil, skim, add the fruit and cook 


gently from twenty to fifty minutes, 
‘or until tender, depending upon the 
kind of fruit. 

For plums use 2 quarts of sugar 
and 1 pint of water to 8 quarts of 
fruit. Wash and drain the fruit and 
remove the skins if desired as above 
suggested. Or if they are left o 
prick them thoroughly with a. frui 
pricker to prevent bursting. Sti 
the sugar into the water over the 
fire until dissolved, bring to a boil 
and carefully skim, Add the fruit 
i 1 quantities one or two layers 
at a time, cook five minutes, can and 
seal and’ so continue, adding more 
sirup from time to time if neces- 
sary. 


FRUIT PRESERVING 
‘While the modern method of can- 
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ning fruits with small quantities of 
sugar or none at all is to be pre~ 
ferred in most cases, there are a few 
fruits which make preserves of such 
excellent quality that their use may 
be recommended for special ocea- 
jons. ‘These are strawberries, sour 
cherries, sour plums and quinees. 
‘They should be put up preferably in 
tumblers or small jars. 


For strawberries use equal weights 
of sugar and fruit. Put a layer of 
berries in the bottom of the pre- 
serving kettle and, sprinkle over it 
‘8 layer of suger. So continue until 
the fruit and sugar are about four 
Inches deep. Bring slowly to a boil, 
skim carefully and boil ten minutes 
from the time it begins to bubble. 
Now pour upon platters to c depth 
vr about two or three inches and 
place these in s sunny window in an 
unused room for three or four da 
when the preserve will thicken to a 
Jeliy-like consistency. Put. the cold 
preserve into jars ‘or tumbiers and 

il. ‘Che large proportion of 

ent in this and other preserves 
is unfavorable to the growth of bac- 
terin and thus prevents them from 
spoiling. 

For ‘white currants select Ia 
firm fruit, remove the stems and 


procced as for strawberries. 
For cherries select the sour vari- 
ties such as Enrly Richmonds and 
and 
wher- 


Montmorency. Remove stems 
stones end proceed as for st 
Hes. Or cherries may be prese 
with currant juice. Use for this 
purpose 2 quarts of sugar to 3 quarts 
of currants by heating in a presery- 
ing kettle, crushing them as 
boil up and straining through cheese 
cloth, Stem and stone the cherries 
toking car 
‘Add the cherries 
stir in the sugar over th 
fo a boil slowly and 
rity mainutes, 
oF tumblers ane 
gives an acid preserve. ‘The qu 
tity of sugar may be doubled if de- 
sired. 


efully. skins 
Put in ste 


For plum preserve use © quarts 
of sugar to 1 pint of water and + 
quarts of greengage or other plums. 


If the skins are left on, prick thy 
fruit_and cover with plenty of cold 
water. Bring slowly to a boil_and 
Jet boil g for five minutes. 
Drain well. Now stir the suger into 
er the fire until dis- 


2197 


solved end boil five minutes, skim- 
ing well. Add the drained fruit 
and cook gently twenty minutes 
Put in sterilized jars. Remove the 
skins from the white varieties. 
For quince preserve use 2 quarts 
of sugar to 1 quart of water and 4 
quarts of fruit. Pare, quarter and 
ces. Boil’ in clear wa- 
ski 


kettle, 
and put 


preserves are merely crush 
pulp cooked 
fer fro 

cooked with a 


'y of, wa- 


ter and not cooked so long. They 
retain more of the natural fruit 
flavor. ‘This process is especially use- 


ful for preserving small scedy fruits 
for frozen desserts, eake and pud- 
dings. Pick over and remove leaves, 
stems and decayed portions, or 

i plum and cherry pits. "Rub 
through a purée sieve and add to 
each quart of strained fruit a pint 
of sugar. Pack in sterilized jars, 
put the covers on loosely and placr 
on the rack in the boiler. Put 
enough cold water in the boiler to 
come half way up the sides of the 
Jars. Bring slowly to a boil and boil 
thirty minutes from the time the wa- 
ter begins to bubble. Remove the jars 
from the boiler one by one, place in 
8 pan of hot water, fill with hot sirup 
and seal. 

For marmalade pick over berries 
with great care, and rub through © 
fine sieve to remove the seeds. Re- 
move all chery, plum or peach pits. 
‘Wash, pare, core and quarter large 

* 1 pint of sugar to 
eich quart of fruit. Rinse the pre- 
serving kettle with cold water leav- 
ing a slight coat of moisture on the 
sides and bottom. Put in a layer of 
fruit, sprinkle with a layer of sugar 
and ‘so continue until all the fruit 
and sugar are used. Heat slowly and 
stir very frequently so as to break 
up the fruit as much as possible. 
Cook for about two hours and put 
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in small sterilized jars. 

Fruit Preserved in Grape Juice— 
Any kind of fruit can be preserved 
by this method without the use of 
sugar, but it is particularly recom- 
mended for apples, pears and sweet 
plums. Boil 6 quarts of grape juice 
in an open preserving kettle down 
to 4 quarts. Have the fruit washed 
and pared and large fruit quartered 
and cored. Cover the prepared fruit 
with boiled grape juice, boil gently 
until tender and put in_ sterilized 
jars. 

Boiled Cider—Choose cider that 
is perfectly fresh and sweet. Fill 
an open preserving kettle not over 
two-thirds full and boil down one~ 
half, skimming frequently. Put. in 
bottles or stone jugs and use to im- 
prove mince meat or make cider ap- 
ple sauce. 

Cider Apple or Pear Sauce—Use 
5 quarts of boiled cider to 8 quarts 
of pared, quartered and cored fruit. 
Cover the prepared fruit with boiled 
cider and cook for two or three 
hours, or until clear and tender, 
Place the kettle on an iron tripod or 
ring to prevent burning, But if 
necessary to stir the sauce take care 
to brenk the fruit as little as possi- 
ble. 


JELLY MAKING 


All fruit when ripe or nearly so 
contains a substance called pectin 
which has properties somewhat simi- 
lar to starch. All housekeepers know 
that starch when boiled in water cools 
in a jelly-like mass. A similar prop= 
erty in pectin causes fruit juices, 
when properly boiled, to jell. But 
If fruits become overripe, or if fruit 
Juices ferment or arc ‘cooked too 
Jong, the pectin undergoes a change 
and loses this power. Experience 
has shown that a definite amount of 
sugar dissolved in the fruit juico— 
namely, 25 degrees as registered: by 
the sirup gauge—is exactly right for 
combining with pectin to make jelly. 
Any excess of sugar tends to form 
erystals and the presence of these 
tends to cause the whole mass to 
crystallize. Moreover, if the’ sirup 
boils so rapidly that some of it rises 
on the sides of the preserving kettle, 
such particles will form erystals and 
these, if stirred into the sirup, may 
crystallize the whole. Hence the 
three chief secrets of jelly making 
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are: (1) ‘The selection of fruit 
which is just ripe, or slightly und 
ripe; (2) the use of the sirup gauge 
and’ (3) slow and careful boiling 
with especial care not to boil too 
Jong. ‘The sirup gauge should regis- 
ter 2% degrees for every kind of 
fruit without exception. 


Housewives are often perplexed 
because one lot of jelly erystallizes or 
refuses to harden, whereas another 
prepared by the same recipe and 
treated under apparently 

ditions is entirely satisfactor 
difference may be due to either of 
several causes, One lot of fruit 

be overripe or may contain a greater 
or less proportion of fruit sugar 
than another. Or the difference may 
he caused by too rapid or prolonged 
boiling. Fruit picked during a cold, 
wet season or immediately after a 
rain will contain a good deal mo1 
water and consequently a less pro- 
portion of sugar than if picked aft 
& prolonged period of heat and sui 
shine, Hence if the proportion of 
sugar is determined solely by m 
urement, somewhat less than a 
of sugar will be required for a pint 
of juice during wet seasons and vi 
versa, For the same reason si 
fruits should be washed quickly and 
thoroughly drained to prevent their 
absorbing much water. But the use 
of the sirup gauge will obvinte all 
such difficulties. It measures the ex- 
act amount of sugar present, includ 
ing both the natural fruit sugar and 
cane sugar added in the process of 
preserving. 

Hence, in general, select for jelly 
making juicy fruit picked during a 
period of sunshine, or at Teast pre~ 
ferably not immediately after. rain, 
‘Wash quickly, drain, express the 
Juice, add to the clear juice about 
1 pint more or less of granulate 
sugar to the pint of juice, boil, ski 
and pour into tumblers or small jars 

Acid fruits make the best jelly 
and the following are to be ‘pr 
ferred in the order given: Currant, 
crab-apple, apple, quince, grape, 
blackberry, raspberry, peach. Wild 
raspberries, blackberries, barberries, 


grapes and beech-phims all make 
delicfous jellies. Take care to choose 
barberries that are fresh and not 
overripe. Sweet fruits, such as ap- 


ples, make a very mild jelly, but 
may be flavored with fruits, flowers 
or spices, but with the sour varieties 
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this will not be necessary. Some 
fruits, such as the strawberry, con- 


tain very little pectin and are diffi- 


AI without the addition of 


some other fruit juice, such as the 
cu fat jelly. will 
result. 

Currant Jelly. — ‘To make good 


jelly from currant 

blackberries, ripe grapes and pl 

oows: Pick over 

fruit and remove all leaves, large 

s and the like. Wash quick 

», and put fruit over the fire-in 
servi with 

spoon 

eat slowly 


enough to start the jui 
and stir freq 
thoroughly 


bowl through 
cheese cloth spread over a 
wire sieve. P 
out pressui the pulp 
about by lifting the corners of the 
cheese cloth and slightly shaking the 
contents until all the free juice has 
heen obtained. Use this to make the 
est quality of jelly either as it is 
or after first passing it through a 
cloth or jelly bag. 

will make a somewhat more 
transparent jell. Now remove the 
sieve to another bowl, twist the cor 
ners of the cheese cloth and squeeze 
nore juice as can be ob- 


tained. Use this to make jelly of a 
lower grade. 
M 


juice until the sugar is dissolved. 
Place over the fire and bring to a 
boil slowly. Observe care! the 
moment it be 
from the fire 


n pour into hot 
nd place these on 
window-sill covered pre- 
h panes of glass. 


he prepared directly 
-d juice without boil- 


ing by dissolving the required 
amount of sugar in the cold juice, 
pouring it into warm sterilized 


glasses and otherwise treating as be- 
fore. Such jelly is more delicate 
but does not keep quite so well. 
Other good jellies may be made by 
the same process from a mixture of 
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equal parts of currants and rasp 
berries, or a mixture of 10 quarts of 
strawberries with 2 quarts of cure 
rants, but the last méntioned must be 
boiled fifteen minutes. 

Yor ripe grape jelly choose an 
acid grape, as the sweet varieties 
contain too much sugar, or use half 
ripe fruit or equal portions of nearly 
ripe and green grapes. Wild grapes 
are excellent. 

For plum jelly use an underripe 
acid plum. Wash, stem and cook 
gently in 1 quart of water for each 
peck of fruit. Strain the juice and 
proceed as for currant jelly. 

‘Apple and Crabeapple | Jelly.— 
Large fruits such as apples, peaches 
and pears must be boiled in water 
to extract the pectin and flavori 
tratler they, comaln,, Asa. rule 
quarts of water added to 8 quarts 
of fruit will produce 3 quarts of 
strained juice, but july. peaches and 
plums may require only 3 or 3} 
quarts of water. Boil down the 
juice if necessary to 3 quarts, Stem 
‘and wash the fruit, Wipe dry and 
clean carefully the blossom end, and 
cut in quarters, Add 4 quarts, of 
water to 8 of fruit and cook gently 
until soft and clear. the Juice, 
boil down to & quarts if necessary 
and proceed as for currant jelly. 
‘Phe quality of the jelly will depend 
upon the natural flavor of the fruit, 
Hence choose preferably a fine flav- 
red acid apple and make the jelly 
at any time of the year when the 
fruit chosen is at its prime, Apple 
jelly made in the spring may be im- 
proved by the addition of the juice 
‘of a lemon to every pint of apple 
faice. 

‘To make cider apple jelly, use 
cider fresh from the press instead of 
water. 


Quince Jelly—Rub the quinces 
with a coarse crash towel. Cut out 
the blossom end, rinse and drain. 
Wash and pare the fruit, quarter and 
‘cut out the cores, and keep them by 
themselves. Drop the best picces of 
fruit into a bow! half full of water 
containing Jemon juice, to be pre- 
served or canned, Run the parings 
and imperfect parts through a meat 
chopper or chop finely. Add a quart 
‘of water to every 2 quarts of chopped 
fruits and parings and cook gently 
for two hours. Strain and proceed 
‘as for apple jelly. Put the cores 
into another kettle, cover with plen- 
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ty of water and cook two hours. 

Now, to make a second grade of 
jelly, add the chopped parings and 
fruit from which the juice has been 
extracted, mix and strain, Return 
the clear juice to the preserving 
kettle, stir in a pint of sugar for 
each pint of juice and boil ten min- 
ules. 

Covering Jelly—Cut out some 
discs of any thick white paper, pre 
ferably paraffin or butter paper, the 
size of the top of the jelly glass. 
A simple way to make a pattern of 
the exact size is by means of @ small 
compass or pair of dividers. When 
the jelly is hard and firm, brush 
over the top with brandy or aleohot 

spores of mold that may 

of paper in 

the spirits and let it rest on the 
jelly. Now put on the covers. 

Or tie a dise of cotton batting 
over the top of the glass. 

Or cut dises of paper about half 
fan inch in diameter larger than the 
top of the glass, wet them in a mi 
ture of the white of an egg beaten 
together with a tablespoonful of 
cold water and press down the sides 
until they stick. 

Or cut covers about an 
Giameter larger than the top of the 
slnss, dip in olive oil and tie on the 
glass’ with string. 

Or pour melted parafin in the top 
of the glass over @ piece of paper 
dipped in brandy or alcohol. Set 
the parafin in 2 eup surrounded by 
warm water and heat gently untit 
melted, Make e layer at least 01 
fourth of an inch thick. 

Fruit Juices. — ‘These m 


be 
canned or bottled with or without 


sugar as desired. Use preferably 
felf-sealing bottles such as pop or 
beer bottles with care to sterilize 
both bottles and corks 

For grape juice wash the grapes, 


pick them over and remove the stems 
and’ all defective specimens. ‘To ex- 
press the juice crush slightly in the 
preserving kettle, heat slowly and 
oil gently for half an hour. Crush 
the fruit and express the juice as 
for jelly making, except that all the 
juice may be preserved together. 
Bring the strained juice to a boil in 
‘a clean preserving Kettle, remove and 
‘kim, Do this a second time. ‘Then 
stir in the sugar until dissolved, boil 
five minutes, skim and put into hot 
sterilized bottles or jars. Set these 
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in pans of boiling water in a moder~ 
ate oven for ten minutes. Now fill 
up with boiling juice, seal and place 
fon boards to cool protected from 
Grafts. For grapes use about 1 gill 
fof sugar to # quart of juice. 

‘For raspberries, blackberries and 
strawberri 4 pint of sugar to 
each quart of juice and for currants 
fall pint, otherwise proceed as for 
grape juice. 

Yor cherry, plum and peach juices 
add } pint of sugar to each quart 
of juice. 

Froit Strups—Proceed in all re- 
spects as for fruit juices, but use at 
least one-half as much sugar as fruit 
Juice. Use fruit sirups to flavor ice 
ereams and water ices, also for bev- 
erages at the rate of two or three 
spoonfuls to the glass of ice water. 

Preterving Powders.—Avoid all s0- 
called “preserving powders” whether 
advertised under various trade names 
or put up and sold by drug- 
gists or peddlers. Any antiseptics 


that will prevent the decay of 
fruits and vegetables are injurious 
to health regardless of all claims by 


Snterested persons to the contrary. 
Nothing of the sort is necessary if 
sound ripe fruit Is selected and ster~ 
ised by means of heat in the proper 
manner. And since the necessary 
care to do good work adds little oF 
Rothing to the cost of preserving 
fruits and vegetables, the so-called 
“preserving powders” serve no useful 
purpose. On the contrary they tend 
to encourage unclean and slovenly 
work and to conceal the effects of 
using decaying fruits and vegetables. 


CANNING VEGETABLES 


Some vegetables are more difficult 
to preserve properly than fruits and 
fruit juices, since they contain a con- 
siderable proportion of the clement 
nitrogen, the pr of which 
malres any substance a good cul 

medium for the bacteria, spores 
molds which cause  decompos 
Moreover, the addition of sugar to 
fruits and fruit juices helps to pro- 
duce a condition which is unfavor- 
able to the growth of these injurious 


organisms. But the of 
sugar to most vegetables would not 
be desirable. Hence, a considerably 


Ionger and more heroic treatment 
for canning vegetables is required. 
‘The process, however, is simple and 
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is so similar to the ordinary methods 
of canning fruit that it can be readi- 
ly carried out by any housekeeper 
if the following suggestions are ob- 
served: 

‘The secret of canning vegetables 
Ties in the fact that whereas bacteria 
may be readily killed at the temper- 
ature of boiling water, the spores or 
seeds of certain kinds may retain 
their vitality unless they are kept at 
the temperature of boiling water for 
a long time—about five hours—or 
preferably boiled for about one hour 
upon two or three successive days. 
‘The latter is the method employed 
by scientific men and is the one here 
recommended. ‘The first day's boil~ 

ig kills all the molds and most of 
the bacteria but does not kill their 
spores or seeds. ‘These start to grow 
‘a3 soon as the contents of the jar 
is cool. ‘The second boiling kills the 
crop of bacteria thus formed before 
they have time to develop spores. 
‘The third boiling is not always neces~ 
sary, but is advised to make assur~ 
ance doubly sure. ‘This process is 
called by sclentists “fractional ster- 
ilization.” It is the whole secret of 
canning meat, fruits or vegetables 
and anyone who will bear it in mind 
may be sure of satisfactory results. 

Observe, however, that the air must 
be excluded at all times after the 
first boiling. Otherwise a new crop 
of bacteria, spores and molds will be 
deposited from the air and the work 
of sterilization will be undone. Cook- 
ing for Uiree short periods in a 
closed’ container at a comparatively 
low temperature instead of cooking, 
for one short period at a high tem- 
perature, or for one long period in 
fan open’ vessel makes the vital 
ference and insures a freshness of 
flavor and color such that the differ= 
ence between the product and the 
fresh vegetables can hardly be de- 
tected. “After the jars have been 
sterilized and tested keep them in 
the dark, or wrap them closely in 
@ark colored paper, as sunlight will 
soon destroy the color. 

Canning Corn.— All housewives 
will be glad to know that coro 1s 
one of the easiest vegetables to can 
if proper precautions are observed. 
Select preferably the sweetest and 
most delicate varieties. Experiment 

mount of sugar 
‘shes very rapidly 
is pulled from the 


after the ear 
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stalk. Hence endeavor to get the 
kernels into the can within an hour 
after the corn is picked. If this ean 
be done the result will be far su- 
perior to the ordinary commercial 
product, Select ears with full grain 

Just before they begin to harde 
Since the corn is then sweetest. Husk 
the ears and remove the silks with 
a stiff brush. Sheer off the grai 

with a sharp knife, pack the jor full 
and salt {0 taste, usually at the rate 


of one teaspoonful to the quart. 
Fill up the jar to the top with clear 
cold water, put on the rubber ring 
and place the glass top on loosely 
but without depressing the spriny 
Now place the jars upon a false bol 
tom in a wash boiler and separal 
them by means of rags or cotton 
rope, such as an old clothesline, 50 
that ‘they cannot strike one another 
when the water begins to boil. Pour 


eridizer, whoring false bottom. 
(Be ivenseate 


in about three inches of cold water 
or enough to fill the boiler with 
steam. More than enough to prevent 
the boiler from going dry is not 
necessary as the steam will do the 
cooking. Cover the boiler tightly, 
bring to a boil and let boil for a 
full hour. Now remove the cover 
and allow the steam to eseape. Press 
down-the spring to prevent air from 
centering. Remove the jars to cool, 
or let them stand in the boiler until 
the next day . 

‘On the second day raise the spring 
as before and again boil for one 
hour. Once more clamp down the 
top and let stand until the foltow- 
ing day. ‘Then repeat the operation. 
Observe that the jars when hot must 
be carefully shielded from drafts of 
cold air or the sudden change of 
temperature will erack ther. 

‘After the thied boiling clamp on 
the top and Iet stand two or three 
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days. ‘Then test each jar by releas- 
ing the spring and picking up the 
Jar by the glass top. If the top 
‘oes not come off the contents are 
reasonably sure to keep unless there 
should chance to be one or more 
anaerobic bacteria present which may 
cause trouble later on, Should this 
happen increase the length of boil~ 
jing for the next lot to 13 hours. 

If the tops come off when the can 
is tested, decomposition has begun 
to take place and gases have been 
formed which offset the atmospheric 
pressure on the outside of the jar. 
In this case it is best to reject ‘the 
contents and to cleanse and refill the 
jar. 
‘The above directions apply only to 
pint and quart jars, . Increase the 
time of boiling for half gallon jars 
to one and a half hours. A little 
practice may be re at first to 


hence do not try too 
the first time. Make a few expe 

the early part of the sea- 
ntil you fully understand the 
18 and learn to follow them 
After that there will be no 


these 
bree 


when 
into 


young 
short len; 


and add a 
to each quart. 

Add 
e bol- 


spoonful of sa 
Otherwise proc 
fa suvall bit 


slices and ¢ 
for fifteen 
and pack in jars. 
corn. Remove 
quired and fry 


Proceed as for 
slices when re- 
bread crumbs, oF 
and bake. 


ours, or until 
cooked. Skin, slice and 
jars. Proceed as for cor! 

swith 
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Okra or Gumbo—Pick the pods 
while young and tender, wash, cut 
in short lengths and sterilize as above. 
Use for soups and stews. 

Summer Squash—Cut into small 
blocks, pack, cover with water, add 
salt and sterilize as above. Or skin, 
boil or steam antil well cooked, rash, 
pack and sterilize, But in this case 
stean for an hour and a half each 
Gay as the heat penetrates the jar 
more slowly. Each jar will contain 
about twice as_much of the cooked 
Vegetable as if uncooked, 

English Peas. — Choose young 
sweet peas and proceed as for corn. 
‘This product has all the delicate 
flavor of the fresh vegetable, 

Asparagus—Can the tips only, the 
same as for corn. 

Caulifower.—Prepare 
Ae sume as for serving at table, 
Pack in jars and sterilize, 

Carrots and Parsnips—Gather in 
early summer when the young plants 
are tender and sweet. Prepare as 
for serving at table and sterilize as 
for cori 
+ Turnips and Kohl-Rabl.—Prepare 
as for the table, pack and sterilize, 

Lima Beans. —Pick before the 
pods begin to harden and treat as 
for corn, 

Pumpkin or Winter Squash—Pre- 
serve these in their natural condition 
in a suitable storeroom as long a 
possible. But should they show 
signs of decay, steam and can the 
same as summer squash, By this 
time the jars which have been emp= 
tied of other vegetables will be avail- 
able and may thas be made to do 
double service, 

Succotash. — Gather fresh cor 
and beans early in the morning. Pre- 
pare and sterilize as above. ‘This is 
fone of the most difficult things to 
can, hence boil an hour and a half 
each day as for summer squash. 


in summer 


Vegetable Roast. — Prepare corn, 
lima beans, tomatoes, _stringbeans, 
okra, squash and eggplant as for 
canning separately. Mix in any de- 
sired proportions but let the corn 
and lima beans predominate. Add 
two or three medium sized onions to 
each quart and run through a food 
chopper to mix thoroughly. Pack 
into jars and sterilize by boiling an 
hour and a half cach day for three 
days as for summer squash. ‘To pre~ 
pare for the table mix an equal 
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amount of bread crumbs, add @ piece 
of batter the size of a walnut and 
one egg. Season to taste with pep- 
per and sait and bake in @ round 
baking dish until brown, Cut into 
slices like meat loaf and serve hot 
with drawn-butter sauce. 

Or corn, okra and tomatoes mixed 
in equal proportions may be canned 
3 soup stock. 

‘Stewed Tomatoes. —‘these keep 
very easily even in the common serew= 
top jar. 
aside for tomatoes ‘and the 
tnodeen styles used for cann 
regetables. In this ease obs 
he tops and rubbers must first be 
sterilized by placing them in cold 
water. Bring to al boil for 
ten minutes, Handle as little as pos- 
sible, especially the inside of the top 
for inner edge of the rubber. Fill 


Hence such jars may be set 
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the jar with the cooked tomatoes 
while steaming hot, put on the rub- 
ber, screw the top down firmly, in- 
vert it and ‘et it stand in that posi 
tion until cold. ‘To prepare the to- 
matoes, wash and plunge them in 
boiling water for five minutes. Now 
dip for a moment in cold water, 


serving kettle over an iron ring or 


tripod. Heat slowly and stir fre- 
quently from the bottom. Bring to 
‘a boil and then boil thirty mi 
utes. Put in sterilized jars and 
seal 


‘Whole Tomatocs—Use 8 quarts of 
m zed whole tomatoes and 4 
quarts of sliced tomatoes. Prepare 
the sliced tomatoes as for. stewed 
yates, rub 
jurn to the 
Now pare the whole tomatoes 


through a strainer and 


fire. 


Preservation 


of Meat 
canned 


Vegetables 


PenLENPATION FRESH MEX AND F 
MIAF-CUIONG ats 
KeDvING SUUSKGE 


TACKING. BOOS: 
PUTT, NUTS, AND ILENS 


FERMENTATION 


Fermentation inthe widest sense 
of the tert includes all forms af de 
both vegetable 
ces when exposed ts 


fannie substi 
and moisture at temperatures be 


point 


tween Une freezinge and Bolin 
of water, But in common language, 
the word fermentation is more often 
confined ‘to, thasee firocesses) by: which 


vegetable juices are transformed into 


alcoholic These 

however, are entirely similar to pu 

trefaction, or the 

organic matter which sets free foul- 
ur gases; and decay, or the 

change by which without moisture, 

the trunk of tr 

Fermentation docs not ordinarily take 

place much below 32° For nueh abore 

M0? F, Tt ustally causes liquids to 


decomposition of 


© mollers into dust 


ISL_SALTING AX 
(SUES, AND BACON 
MiUSHRVATION OF COOKED. MPAT 
HOUT AND StotiNe. EAD reeset 


rise in temperature and to give off 
gases wilh 

to bee 
Ito deposit a ‘se 


iment. 
ie useful results of fer 


mare the raising of bread 
sty the ation of 
heveraj 

Products, as sane 
of milk by me 


ing of 
vegetables, the putrefactio 
meat, the becoming rancid of fats 
and the decay of articles of wood or 
textile fabries. 

Fermentation is caused by the vital 
ction of plants, the 
germns of which inay be present in the 
fermenting substance, or may be de- 
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and put them in sterilized jars. Pour 
over them the stewed and strained 
tomatoes until the jar is full. Put 
the uncovered jars in a moderate 
oven on a pad ‘of asbestos, or in a 
shallow pan of hot water and cook 
for half an hour. Remove, fill to 
overflowing with boiling hot strained 
tomatoes and seal. Any strained to- 
matoes left over may be canned for 
sauces. 

How to Open a Jar—Run a thin 
knife blade under the rubber next 
to the jar and press against the jar 
firmly. If this does not let in enough 
air to release the pressure on the 
top, place the jar in a deep sauce- 
pan of water, bring to a boil and 
keep boiling a few minutes. It will 
then open easily. 


posited on their surface from the air 
or from contact with water or other 
substances containing them, Or they 
troduced intentionally, a5 
when yeast is used for brewi 
for making vinegar or brewd 
stwall plants. feed fermentable 
substances yout various 


ation that are useful, and (2) how 
to prevent those that are injurious. 
‘The promotion of fer 
is under such various subjects. as 
nented beverages, the making of 
‘negar, cheese, bread, ete, ‘The pre= 
jon of fermentation falls under 
veh subjects as the preservat 
food, the preservation of timber 
As fermentation occurs from the 
Presence and development of germs, 
it is evident that its prevention de~ 
Peds upon the destruct 
xerms that are present, 
away others. or the remo 
ditions favorable to germ life, Hence 
in general, fermentation and put 
faction may bw prevented by drying 
heats by cooling below the point at 
which fermentation takes place; by 
heating or cooking substances to a 
point sufficient to kill the germs pres- 
Ent, and. then hermetically sealing 
them to exclude others; and by the 
employment of various antisepties, as 
alcohol, common salt, saltpeter, sugar, 
sirup, smoke, borax, ‘and many other 
substances. 
Putrefaction. — This change is a 
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decomposition of animat or vegetable 
substances with the liberation of ill- 
smelling gases. It can only take 
place at a temperature between the 
freezing point of water (3 id 
140° F.), in the presence of 

and after exposure to the air. 
crally speaking, the more moisture 
and ‘the greater warmth present, the 
more rapid is the process. ‘The germs 
of the bacteria which cause putrefac- 
tion are heavier than the germs of 
yeast and mold, and hence do not 
float in equal numbers, as dust in dr 
air, ‘They are more often communi 
cated by contact with water or 
surfaces, For this reason in dy 
mates meats and vegetables may be 
preserved simply by drying or curing 
them by exposure to sunlight. But 
it is well known that if these sub 
stances are eft out after the dew 
falls, and allowed to become mx 
ened, they may be covered with a 
coating of mold. Most of the bae- 
teria that putrefaction are 
killed by exposure toa tempersture 
of 140° F, for a number of hou 

fi temperature of 212° F., the bo 
point of water, for ten to fifteen 
utes; of to a temperature of 2 
for 4 or 8 minutes, ‘The activity of 
these bacteria ceases at the freezing 
point, but they eannot be killed hy 
freeding, and again become active 
when warmed {0 a temperature 
40°F, Hence, in general 

ing in water Kills bacteria and fre 
ing suspends their activity. 


FRESH MEAT AND FISH 

To Keep Fresh Meat—Refrigera- 
tion in a dey, well-ventilated air 
chamber cooled to a temperature of 
40° F. or lower by means of ice, fs 
serving fresh 

rm climates. 


meat in summer oF in w 
For this purpose ice may be stored 
in northern climates in homemade ice 
houses, and utilized by means of 
homemade ‘refrigerators as elsewhere 
recommended. 

If ice houses are not available, 
fresh meat may be kept for several 
days by the use of sour mill, vinegar, 
charcoal, of borax, or by immersing 
it in cold running water, or by means 
of a mixture of salt, sugar, and salt- 
peter. 

Or hang up joints of meat, if not 
required for immediate use in any 
ary, shady place where there is good 


ing. But in all eases, hang them with 
the cut end up and knuckle down- 
ward, or the reverse of the usual way. 
‘Thus the blood remains in the meat 
and keeps it sweet and juicy. In 
summer, if the weather is dry, lamb 
‘and veal will keep 2 days, and beef 
and mutton 3 to 4 days. In cold 
weather, mutton may be kept for 
twice that length of tin 

Or if running water is available 
ng or otherwise, provide 
fa shady place, 
the water can 
If 


fresh it 
Look at it two or three 
and as soon as it 
from the botto 
The outside w 
ened, br 
‘The 
after 3 or 
weather, and 1 
roasted. 


Or pieces of fresh 
placed in large stone jars 
ered with skimmed milk, sour milk 
or buttermilk, 
ed with a clean stont to keep the 
meat under the surface of the 
and the jar placed in n cold cellar ot 
in the ru + from a spring. 
It is not necessary to remove tho 
bone or fat. ‘Thus fresh meat ean be 
preserved for a week or 10 days, ‘The 
milk can afterwards be fed to pigs. 
Before cooking, the meat should be 
washed thoroughly in clear water and 
afterwards soaked 3 to 5 minutes in 
water containing about one table- 
spoonful of cooking soda to the gal- 
ton, ‘This neutralizes the acid of the 
milk and makes the meat more 
tender. 

Or fresh meat may be preserved 

it for 3 to 5 minutes in 
of one tablespoonful of 
borax to a gallon of water, or by rub- 
bing it with powdered borax d 
Rinse with clear water when required 
for use. 

Or trim the meat’earefully with a 
knife, removing any parts that seem 
likely to taint, and wrap it up with 
‘a cloth moistened with vinegar, or 
equal parts of vinegar and_ wa 
‘The acid vapor drives away flies and 
the moisture, by evaporation, keeps 
it cold, 
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Or rub meat thoroughly with fresh 
powdered charcoal, which has power- 
ful antiseptic properties. It can be 
readily rinsed off with clear water. 

‘Or cut the meat in pieces, not ex- 
ceeding 2 or 8 pounds in weight, and 
pack them down between layers of 
Gry corn meal or bran. Or cover 
with corn meal or bran as thickly as 
possible and hang in some shady place 
where there is a free circulation of 
air, 

Or when meat can no longer be 
preserved by any of these methods 
and more is on hand than 
mediately consumed, cook it 
each day place it on the stove and 
bring it to a temperature equal to 
the boiling point of water, ‘Thus the 
germs of putrefaction will be killed 
and the process will be arrested from 
day to day. 

‘Or fresh ment may be preserved in 
the following manner: by laying it 
down in an carthenware Jar and 
sprinkling with a mixture of salt, 
suger, and saltpeter. If the meat is 
fresh killed, first hang it up or Iny it 
gn slats overnight to drain if free 
from blood. ‘Then cut it up in readi- 
ness for the frying pan or the tae 
Die, separating and. trimming chops 
steaks, scollops, ete. For overy pound 
of meat, measure 1} teaspoonfuls 
each of salt and sugar, 3 teaspoonful 
of saltpeter, and 4 teaspoonful of 
black or white pepper. ‘These should 
be dry, anixed, and reduced to pow= 
der in'a mortar, Now sprinkle the 
bottom of the jar with a thin layer 
of this mixture and Jay down a layer 
of steak or chops of uniform thick= 
ness, packing tightly to cover the 
bottom of the jar, Sprinkle over 
this the mixture of antiseptics so as 
to cover the surface lightly or about 
the same as when seasoning for the 
table. Add another layer of ment, 
and so on, until the jar is full. Cover 
the top of the jar with a layer of 
cotton batting wet in a solution of 
the same mixture of antiseptics in 
water. Put on the lid of the jar 
tightly and set it in a cellar, spring 
house, or other cold place. When the 
meat’is required for use, rinse and 
scald it. Soak the cotton batting in 
the covering solution of antisepties 

nd pack it down closely over tne 
meat as before. 

Or the top of the jar may be cor 
ered with a layer of melted tallow, 
lard, or paraffin to keep out the air, 
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To Preserve Meat from Flies—In 
addition to the germs that cause pu- 
trefaction, fresh meat is liable to be 
Visited by flies and other insects for 
the purpose of depositing their exes, 

will, in warm weather, 
quickly hatch and produce maggots. 
A cloth moistened with vinegar pre- 
vents the approach of insects. 

Or the meat mny be rubbed with 
ground pepper or ginger. It may 
also be protected by a coating of 
waxed paper. To prepare this paper, 
melt with gentle heat 5 ounces of 
stearic acid. Stir in @ ounces of car 
Volie acid and add, in a thin stream, 
5 ounces of melted paraffin, stirring 
constantly, Remove from the fire 
and continue to stir until the mixture 
sets. Again melt with gentle bent, 
and apply with @ brush to suitable 
paper. Wrap up the meat in the 
paper and seal. 

To Preserve Fish:—To keep fish 
fresh without ice for any length of 
the is very difficult, But if ice is 
not available, wash inside and out 
with a solution of equal parts of 
vinegar and water. Lay the fish on 
an earthenware platter on a. stone 
floor, Place in the inside of each fish 
a cheese-cloth bag containing fresh 
charcoal in small lumps, about. the 
size of small peas or large gravel 
stones, and wrap in a cloth moistened 
with vinegar, of equal parts of vine~ 
gur and water. In very hot weather 
remove the cloth and hag of charcoal 
two or three times a day and dip the 
1 into cold salt water. Aftervards 
wrap up as before. 

Or if the fish shows signs of deca 
immerse in w pickle of vinegar and 
water. 

To Sweeten Tainted Meat. 
a solution of chloride of soda by means 
of a soft clean brush or sponge. With 
this quickly wash over the tainted 
portions and rinse immediately with 
fresh water, Afterwards broil or 
oust, the teat so as to expose the 
tainted portions to a high tempera~ 
ture and char them with the heat. 

Or if they are to be boiled, place 
half a dozen lumps of charcoal, the 
size of an egg, in the water. 

Or place a quantity of pulverized 
charcoal in a cheese-cloth bag, and 
place these in the kettle. AN odors 
will be absorbed by the charcoal and 
the meat will be sweet and clean 

Or hang the meat on a nail ina 
box, or suspended inside of an in= 
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verted barrel. Place benexth half a 
teacupful of table salt in an earthen 
ware bowl and add by degrees 2 
ounces of sulphuric acid at the rate 
of } ounce each 15 oF 20 minutes, un- 
{il all hns been added. ‘Tho resulting 
fumes will disinfect anything with 
which they come in contact. But 
care must be taken not to breathe 
them. Afterwards rinse the meat 
well with a solution of 1 tablespoor 
ful of baking soda or borax to a gal- 
ton of water, 

To Keep Frozen Meat.—In cold 
climates and in winter, meat may be 
prestrved ly by allowing it 
to freeze. But it must not be per- 
ted to freeze and thaw frequentl 

must not be thawed out too 
kly whe for use, To 
preserve + first exe 
pose it to the weather 
oughly frozen through at 
Wrap in waxed paper or cover with 
a cloth coated with shellac or ot 
varnish and pack 
barrel between layers of hay, straw, 
the whole as 
tightly and solidly as possible. Place 
the barrel ina bin or packing case, 
and surround it with a layer of 5 or 
G inches of dry sawdust. 

To frozen meat when re~ 
quired for use, place it in a moder- 
ately warm room at n distance from 
the fire, and allow it to thaw gradu- 
ally. 

Or better still, soak it 2 or 3 hours 
in cold water. 

If thawed too quickly it will be un 
fit for use. 


SALTING ARD PICKLING MEAT 


Curing Meat—Among the various 
methods of preserving beef, pork, 
mutton, and other meats for consid: 
erable periods of y 
canning, pickling, and smoking. Dr, 

1 meat is practiced chiefly in hot 
climates and in localities where the 
fr is free from moisture. 


This nee 
the meat into 
convenient pieces and exposing. ft 
to direct sunlight on suitable dryiog. 
forms so arranged as to admit of 
free circulation of at. The canning 
ar in principle to the 

process of canning fruit and vege 
Ves. Tt consists in cooking the meat 
Until tender, placing it while at the 
Wailing point fin. sterlied jars, and 
sealing while hot so as to exclude the 
fo addition, it is customary to 
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pour over the meat the gravy or meat 
Jelly in which it has been cooked, in 
the same manner that sirup is poured 
over canned fruits, Pickling consists 
in immersing the meat in a solution 
of antiseptics, usually salt, sugar, and 
saltpeter with soda or potash, Smok- 
ing is accomplished by  suspendi 


the meat in a suitable chamber, ex= 
posed to the fumes of smoldering 
comeobs, hickory or beech chips, saw= 
dust, or other substances, 


hhe anti- 
due to 
rroligneous acid, 
id which, together 
matter is contained In the 
“the effect of smoking is 


sinoke, 
therefore similar to that of rubbing 
fresh meat with vinegar, except that 


the admixture of tarry’ matter pre 
Is the acetic acid from escaping 
by evaporation, 


Pickling Meat—The points to be 
observed jn picldling are cleanliness 
and sterilization, ‘That is, all foreign, 
matter, as blood, dirt, and the like, 
should’ be removed from the meat, 
and the tubs or casks in which it is 
packed should be sterilized, In addi- 
ion, of course, the pickle must be 
sufficiently strong, and the meat fully 
‘covered with it and heavily weighted. 
If these precautions are observed, 
there is no reason why meat cannot 
be kept sweet the year round. 
Preparation of Meat for Pickling. 
<The beef, pork, or mutton carcass 
to be piekled should be carefully cut 
into strips of equal thickness, so that 
it can be packed tightly in'tubs or 
asks in uniform Inyers. ‘The carcass 
should be cut up as soon as the ani- 
mal heat is out of it, and the pieces 


Pow Over it the Pickling Zagat” 
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to be pickled rubbed thoroughly with 
fine salt or powdered saltpeter or a 
mixture of these dried in a slow oven. 
‘After the salt and. saltpeter have 
heen well rubbed over the surface of 
the meat, sprinkle the pieces lightly 
with the same, and lay them on slats 
or boards slanted so that the blood 
will drain off, and ‘let them stand 
from 24 to 48 hours, ‘This will re- 
move all the surface blood and Ieave 
the meat fresh and clean. When the 
necessary tubs or easks and pickling 
liquid are in readiness, rinse off the 
meat by dashing cold water over it 
from & dipper or pail Wipe dry 
with a clean cloth, it wilt then Se 
perfectly clean and ready to pack, 


Pickling Liquid for Ment—A full 
bariel, if properly packed, will con~ 
tain about 240 pounds of meat and 
will require from 6 to 8 gallons of 
pickle, ‘The proportions of salt, salt~ 
peter, and sugar recommended are 
about as numerous as the various au- 
thorities, But as these antiseptics do 
their work separately, the proporti 
fs not essentinl, provided the pickle is 
strong enough. ‘To prepare a stand- 
tard pickling liquid, place in w large 
kettle 8 gallons of pure soft cold 
water, lo which add 14 to 16 pounds 
of pure salt, 4 to 6 ounces of saltpe- 
ter, about 6 pounds of good brown 
sugat, or about 8 pounds of the sugar 
fand an equal bulk of good New Or- 
Jeans molasses. ‘To which may be 
added 2 to 6 ounces of pure baking 
toda, Place the whole over a slow 
fire and bring to a boil with very gen- 
tle heat, removing the scum as it rises 
so as to have the liquid clear before 
it boils, After the pickle has been 
clarified, remove from the fire. Cover 
to keep out the dust and let stand 
until it becomes cold. 


To Pack Meat—Scald thoroughly 
the inside of the tubs or barrels by 
pouring into them boiling water 

washing down the sides with a swab 
of clean cloth tied to the end of a 
stick or clean mop handle. Cover the 
Dottom of the cask with common salt 
} inch or more in depth, Pack’ the 
meat in layers as tightly as. possible 
with common salt sprinkled between 
them and, when packed, pour over 
it the cold pickling liquid through 
cheese cloth until the barrel is full. 
Place on top a loose cover of wood, 
previously scalded, small enough to 
slip inside of the barrel and rest on 
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the meat. Lay on this a stone or 
other heavy weight, to keep it below 


as to leave the meat exposed to the 


Otherwise it will rust. ‘The 
above is a general method to which 
the following favorite recipes may by 
added to show the manner in which 
the proportions may be changed ac- 
cording to the experience of different 
individuals. But all of these are 
tested recipes. 


Pickle for Beef—Dissolve in 8 gal- 
Tons of soft water 20 pounds of 
coarse fine salt, 8 ounces of saltpeter, 
and + pounds of coarse brown sugar. 
Bring to a boil with very gentle heat, 

g constantly, This quantity 
‘full barrel, or 200 
pounds of beef, if properly packed. 

Or prepare in a similar manner a 

ing 14 pounds of coarse 
‘of saltpeter, 2 
ounces of Cayenne pepper, 3 p 
ew Orleans molasses, 2” pou 
brown sugar, and 12 gallons of soft 
water. 

Or 10 pounds of salt, 1 ounce of 
saltpeter, 2 pounds of brown sugar, 
and 6 gallons of soft water. 

Or 12 pounds of salt, 4 pounds of 
brown sugar, 4 ounces of saltpeter, 8 
gallons of soft water, and 4 ounces 
of potash. 

Or 2 quarts of coarse fine salt 34 
quarts of molasses, 2 teaspoonfuls of 
saltpeter, and 8 gallons of soft water. 


Pickle for Beef—Any of the above 
pickles may be used. 

Or for n full barrel of beef, oF 200 
pounds, dissolve in 8 gallons of pure 
soft water 10 ounces of coarse fine 
salt, 4 ounces of saltpeter, $ pints of 
New Orleans molasses, and 2 pounds 
of brown sugar. Place over a slow 
fire and bring to a boil, skimming 
constantly. 

Or 15 pounds of salt, 2 pounds of 
sugar, 6 ounces of saltpeter, and 2 
ounces of baking soda in 8 gallons of 
soft water. 

Salting Meat—Another method of 

ng meat is to rub or pack it with 
a mixture of salt, sugar, and salt- 
peter, but without ‘water, thus allow- 
ing the meat to form a brine by 
means of its own juices. If the brine 
which forms is allowed to drain from 
the meat, it is said to be dry-salted. 
Or if the meat is packed in a tight 
receptacle, and the brine is allowed 
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to remain over it, it is said to be wet- 
salted. 

‘To salt beef or pork, first remove 
all bones. Rub the pieces, especially 
the cut surfaces, with a mixture of 
1 pound of salt, 1 ounce of saltpeter, 
and 1 ounce of sugar. Use pressure 
enough to rub the salt thoroughly 
into the grain of the meat. Let stand 
2 to 18 hours. Again rub with the 
same mixture, sprinkling common salt 
freely between the layers. Cover also 
the top thickly with salt, and put 
over all a heavy weight—the heavier 
the better. 

Or for 4 a barrel, or 100 pounds of 
beef, prepare a mixture of 4 quarts 
of coarse fine salt, 4 pounds of brown 
sugar, and 4 ounces of  saltpeter. 
Rub thoroughly into the meat, Tet 
stand 48 hours to drain, turning oc- 
casionally, and pack in layers under 
a heary weight, sprinkling the above 
mixture between but without the nd- 
ition of water. If a scum rises it 
should be taken off with a skimmer 
and a little fine salt sprinkled over 
the surface. 

Or for the same quantity of beefy 
prepare a mixture of 6 quarts of 
coarse fine salt, 4 pounds of light 
“A” or coffee sugar, 6 ounces of 
soda, and 4 ounces of saltpeter, Cure 
in all respects as above. 


Rusty or Tainted Ment—If meat 
bas been properly drained to free it 
from blood, the pickle boiled and 
clarified, the barrels scalded, and the 
meat kept under the pickle by means 
of a sultable welght, it should keep 
indefinitely. But it is quite custo- 
mary, as a precaution, to pour off the 
pickling liquid on the approach of 
summer, say in April, in temperate 
climates. Again bring it to a boil, 
with the addition of about $ pound 
of salt to each gallon of pickling 
liquid, and when cold, once more pour 
it over the meat through a cheese 
cloth strainer. But th 
harden the beef and inj 
tis believed that if the meat is prop- 
erly cored, this will not usually be 
found necessary. 

If the meat Should become tainted, 
pour off the tainted pickle and dis- 
card it. Rinse the meat with clear 
water and wash out the barrel with 
a strong solution of lime water or 
wood ashes. If the barrel is much 
tainted, it may be well to fill it with 
this solution and let stand overnight. 
Afterwards scald with boiling water. 
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Rub the meat in a mixture of salt- 
peter and sugar, and pack it between 
layers of charcoal. Finally, pour over 
it fresh pickling liquid, prepared as 
above, strong enough to float an ege. 

Or mix 12 pounds of powdered 
charcoal, 10 pounds of common salt, 
fand 4 pounds of saltpeter. Cover the 
hottom of the cask with a layer of 
this mixture, rub each piece with the 
same, and sprinkle it freely between 
the layers of meat.. By either of 
these methods all traces of taint ean 
be removed. ‘The charcoal can be 
rinsed off with clear water, 


Red Pickling Liquid for Meat— 
‘To impart a fine red color to meat 
and to improve ils flavor, dissolve in 
8 gallons of pure soft water 8 pounds 
of bay salt, 8 pounds of common salt, 
6 pounds of brown sugar, 1 pound 
of saltpeter, 8 ounces of bruised pi- 
mento, 5 ounces of bruised black pep- 
per, and 2 ounces of grated nutmeg. 

‘To Improve Corned Reef. — The 
quality of corned beef can be im- 
proved by iinmersing the pieces for 
half a minute by the wate, in boil 
ing water before pickling. This is in 
ecordance with the well-known prac~ 
tice of immersing beef that is to be 
oiled for the table in hot water in 
order to harden the surface, and 
cause the meat to retain its natural 
Juices. Similarly this method tends 
to make corned beef more tencler and 
Juicy than otherwise. To effect this 
Tesult first drain the ment to free it 
blood, rinse it in clear water. 
Bring to a boil « solution of 2 ounces 
of saltpeter in 4 gallons of water and 
with a Inrge fork hav’ 
wooden handle, or a pi 
having a hook at the end, immerse 
the pieces of ment for half a minute 
each in the boiling solution. 

Or the same result may be ob- 
tained by pouring the pickling liquid 
while scalding hot over the meat; but 
the former method is to be preferred. 


CURING HAMS, AND 
BACON 

Pickling Mutton Hams.—First rub 
the hams with @ mixture of 1 pound 
of all, 1 ounce of saltpeter, and 
ounce of sugar. Hang up for 24 oF 
48 hours to drain, Cover with m so- 
Iution of about } pound of salt to 2 
gallons of water, and let stand for 2 
for 8 weeks, Pack closely in tubs or 
barrels and for each 3 barrel, or 100 
pounds, prepare a pickle by dissoly- 


TONGUES, 
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5 of coarse fine salt, 2 
‘ounces of saltpeter, 2 ounces of soda, 
1 pint of molasses, and 1 pound of 
brown sugar in 6 gallons of pure soft 
water. 

Pickling Tongues. — After t 
ming off the roots, with the exception 
of alittle of the fat, rub the cut sur- 
face with a mixture of 1 pound of 
salt and 1 ounce of saltpeter.  Sprin- 
Kle with the same and let drain for 
48 Now prepare a pickle by 
dissolving in 1 gallon of soft water 
24 pounds of bay salt, 2 ounces of 
saltpeter, and 1 pound of brown 
sugar, Bring to « boil over a slow 
fire, skimming constantly, and im- 
rmerse the tong: this. 

Or mix 1 tablespoonful of salt, 2 
tablespoonfal of brown sugar and 2 
tablespoonfuls of saltpeter to each 


tongue. Rub this well into the 
tongues twice a day for a week and 
et them stand in the brine, At the 


‘end of this time, add 1 additional ta~ 
blespoonful of 
and rub the 
day for a week or 10 days. 

Curing Pork Hams,—Pork hams 


may he eured either by dry- or wet~ 
salting or pickling. tis then custom 
‘ry to stoke them, both to impart 
a stoky flavor and as a protec 
against insects. And they m 

further protected by weapping or 
sealing in cloth oF paper cases. 

To dry-salt bams for s 
without ‘pickle, which is th 
method, rub the fleshy parts thor- 


each da 
ng up thi 
where they can d 
rab’ well 
plenty of “elbow grease,” a 
Of 1 pound of common salt, 1 pound 
of bay salt, # ounces of saltpeter, and 
2 pound of brown sugar. Lay 


hams for 3 or 4 days 
in. On the for 


hams on a board or shelf, rind side 
down, 


and each day. apply to the 

je with a soft brush, a mixe 
pound of brown sig 
1 pound of molasses. “At the 
‘fortnight, stoke with hickory wood 
tr corncobs 

(Or for each 100 pounds of pork 
mix 14 ounces of sltpeter, ounce of 
black pepper 8 ounces” of brown 
pager ond 1 quort of commen or bay 
fell, Add just enough hot water {0 
Aissolve, Blix all together and. rub 
toroughiy into. the meat. A. wor 
an's hands are not beavy enough to 
de this work properly. Tt is edveble 
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to take out the bone and rub the ine 
side of the ham where the bone is re- 
moved in the same manner. But if 
this is not done, the bone may be 
Joosened slightly with a knife and the 
mixture forced into the cut for a few 
Inches. Lay the hams with the fleshy 
side up and rub them over with this 
mixture every day for 10 days or 2 
weeks, afler which smoke them with 
hickory chips or corncobs. 

Or for a wet-salting process, mix 
1 pound of common salt, 1 pound of 
bay salt, 3 ounces of saltpeter, and 4 
pound of brown sugar, Dissolve the 
saltpeter in a little boiling water, 
using no more than is necessary to 
dissolve it. Mix the other Ingredients 
and rub the whole thoroughly into 
the fleshy side of the ham. Place 
them in a firkin or other tight recep 
tacle and add for each ham 2 table 
spoonfuls of pure vinegar, Each day 

mn the hams, and rub the brine into 
them thoroughly for a weck or 10 
days. ‘Then let stand 3 or 4 days in 
the pickle, basting them occasionally 
with a large wooden spoon. 

Or for exch ham of 16 or 18 pounds’ 
weight, mix 2 tablespoonfuls of salt 
peter, and 4 ounces of brown sugar 
nd rub it thoroughly into the fleshy 
After which cover the fleshy 
side with a layer of fine salt } inch 
thick, and lay the hams down in the 
tubs for 4 oF 5 weeks. 

‘Or mix 1 pound of bay’ salt, 
pound of saltpeter, 4 pound of com- 

on salty and } pound of brown 
gar. Heat to dryness, and rub 
well into the fleshy side of the ham, 
Lay it in a tub, barrel, or firkin, 
the rind side down. Cover the fleshy 
parts with a layer of this mixture 
and each day turn the hams, and 
rub the brine into them for a week 
or 10 days. Afterwards let stand for 
a month basting the pickle over them 
with a large wooden spoon. 
up to dry for 2 or 3 days and 


smoke. 

Or protect against insets, and 
store without smoking. A small ham 
require about 2 weeks, and a 
large one 3 to 4 weeks to cure by the 
above method. 
about 12-day: 
used at once without drying, or may 
be dried and smoked. 

Or if the weather is hot, and the 
hams show signs of rusting, make 
a pickle of common salt and water 
strong enough to float an egg, and 
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pour it over them. 

Or to pickle pork hams, first rub 
them with a mixture of 1 pound of 
pure salt and 1 ounce of saltpeter. 
Sprinkle with same and let them 
Grain on slats for 48 hours. Rub into 
each han a mixture of 4 teaspoonful 
of saltpeter, 4 teaspoonful of brown 
sugar, and 1 salt spoon of Cayenne 
pepper. Scald a suitable tub oF bar- 
rel. Cover the bottom with a 
of pure salt. Pack the hams in this, 
rind side down, sprinkling salt fre 
over the fleshy ich, and let 
stand for a week 
ling liquid by dissolving in 6 gallons 
of soft water 10 pounds of salt, + 
pounds of brown sugar, 4 ounces 
of saltpeter, and 2 ounces of soda 
Bring to a boil with very gentle heat, 
skimming constantly. Set aside until 
cool, and pour into the cask through 
a cheese-cloth strainer. ‘The 
should remain in this pickle from 6 
‘weeks to 3 months, according to the 

Or for 100 pounds of meat, disso 
in 4 gallons of soft water, 8 pounds 
of course fine sult, 1 ounce of baking 
soda, 2 ounces of saltpeter, and 2 
pounds of brown sugar. Prepare in 
AIL respects as above. 

Or for 100 pounds of meat, dissolve 
in 4 gallons of soft water 7 pounds 
of coarse fine salt, 24 pounds of 
brown sugar, 2 ounces of saltpeter, 
and 2 ounces of soda. Immerse the 
hums and pickle for 2 or 3 months, 
according to. their size. 

‘Or rub the hams with a mixture of 
1 pound of salt, L ounce of saltpeter, 


and Iet drain 8 or 4 days. Immerse 
in brine strong enough to float an 
egg, and for each 4 barrel or 100 


pounds of meat, add 2 quarts of mo- 
Jasses, 4 ounces of saltpeter, 2 ounces 
of baking soda, and pickle 6 to 8 
weeks. 


Smoking Pork Hams—Remove the 
hams from the pickling liquid and 
hang them up to drain and dry. 
When they have drained sufficiently, 
wipe them carefully with a sponge oF 
clean cloth, and rub thoroughly into 
the fleshy ‘side a mixture of equal 
parts of Cayenne and black peppery 
especially about the bone and hock. 
‘This will prevent flies lighting upon 
them. Now sew up each ham in « 
bag of cheese cloth or scrim to pro- 
tect it from soot, and hang up in the 
smoke house under a barrel or any 
suitable receptacle and  smoke—the 
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longer the better. Chips or sawdust 
from hickory or beech wood or corn- 
cobs are the most suitable fucl wi 
which to smoke hams. After being 
ighted they must be kept smoldering 
by sprit 


"Hang up Under a Barrel 


to blase, 


whenever they commence 
And the process 
for 8 or 10 

accord 


sinoke hams 
a coarse cloth 
1 them up in the chimn 
this method is not suitable if 


but 
coal is used as fuel in any part of 


th house. When bims ure smoked 
properly the pyroligneous acid of the 
smoke permeates the meat. It also 
dries slowly at the same Quick 

ig merely coats the outside of 
the ham, but does not penetrate its 


fiber. 

‘OF an imitation of smoking may 
be had by immersing the ham in di- 
Iuted prroligncous acid for 2 or 3 


hours, or giving it 2 or 3 coatings 
‘a brush. But this method tends 
den and toughen the meat and 
is therefore not to be recommended 
for domestic use. 

‘To Store Smoked Ham—After re- 
moving hams from the smoke house, 
they may be rinsed in cold water, or 
better still, immersed for 2 or 3 min- 
utes in boiling water, the effect of 
which is to cover them with a coating 
of grease and also to kill any germs 
or eggs of insects that may be pres- 
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ent. Next, coat them with flour paste 
prepared by rubbing up 2 teaspoon- 
fuls of flour in a little cold water, 
bringing to a boil, and stirring in 1 
teaspoonful or more of Cayenne pep 
per. Cover the hams thickly with 
this paste by means of a soft brush, 
and hang them up in the direct su 
light until the paste dries. When 
dry, sew them up in coarse cloth, and 
ive the cloth a coating of shellac or 
other varnish, 

‘Or suspend them ina loose bag 
surrounded by finely chopped straw 
to the thickness of 2 or 3 inches. 
in ordinary paper 
tightly to’ exclude 
ir and insects and hang up in @ 
cool, dark, well-ventilated place, 

Or wrap each ham in ordinary 
brown butcher's wrapping paper, seal 
with paste containing Cayenne pep 
per, and tle with twine, Pack in 
packing cases or barrels in. finely 
chopped straw. A coating of pyro- 
ligneous acid, if carefully applied, 50 
as to cover the entire surface and 
penetrate all crevices, will effectually 
prevent contamination of insect 

Curing Bacon. — ‘The process of 
curing bacon is similar to dry-smok- 
ing pork hams. Rub the flitches of 
bacon with 1 ounce of common salt, 
1 ounce of saltpeter,, and 1 ounce of 
brown sugar, Lay them on slats or 
slanting boards to drain for 48 hours, 
turning frequently. Next lay’ the 
flitches in a deep dripping pan, and 
cover with the same mixture. ‘Turn 
and rub the pickle into them 2 or 3 
times a day for a week or 10 days, 
Let stand in the pickle for about 8 
weeks in all, basting them frequently 

ith a large wooden spoon. Remove 
and smoke as for hams. . Place in 

per flour sacks and tie tightly to 
exclide the air and preserve from 
insects. 


MAKING AND KREPING SAUSAGE 


Sausage. —Fresh pork, beef, and 
other meats may be preserved in the 
same manner as sausage meat by 
seasoning them highly with spices 
‘and packing them in air-tight cases, 
or in earthenware or other tight re- 
ceptacles, and running over them a 
layer of melted Inrd or tallow to ex- 
clude the air. 

Cases for Sausage. — 
from the pig's intestines 
the Toose fat and outer membranes, 
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‘turn them inside out and cleanse 
then thoroughly in borax water. 
Bleach by letting them soak for 2b 
hours or ‘more in water containing 1 
‘ounce of chloride of lime to the gal- 
Jon, Rinse thoroughly in clear soft 
water and scrape or tear off a part 
of the inner lining until they are as 
thin as may be without tearing or 
puncturing them, Finally, wash them 
thoroughly several times in warm 
water. 

Seasoning for Sausage —Salt, pep- 
per, and sage, according to taste, 
are ordinarily used for seasoning 
sausage. Summer savory is also fre- 
quently used, and other spices, as all- 
spice, cloves, ginger, ele are some 
times recommended, But, as a rule, 
salt, pepper, and sage are suicient, 
and will be’ preferred by most per- 
son ¢ proportion of seasoning 
recommended varies. and it is a good 
plan in mixing sausage meat, to fry 
A Tittle of the meat after sense 
and add more of the ground meat 
seasoning, as desized, until the fla 
is satisfactory. ‘The following are all 
tested recipes, and by comparison, @ 
selection may be made according to 
whether it is desired to have the sau- 
sage highly seasoned or nots 

For 10 pounds of ground sausage 
meat, use 4 ounces of salt, 3 ounce of 
pepper, and 2 ounce of sage. 

Or for the same quantity, 6 table- 
spoonfuls of sage, 4 tablespoontuls of 
salt, and 2 tablespoonfuls of pepper. 

Or for each pound of meat, 1 heap- 
ing teaspoonful af salt, 1 of pepper, 
and 1 of sage, with the addition to 
each $ pounds’ of meat, tf desired, 1 
teaspoonful exch of allspice, ginger, 
and summer savory. 

Or for over 25 pounds of meat, 12 
ounces of salt, 9 ounces of sage, and 
2 ounces of pepper. 

Or for 10 pounds of meat, 4 ounces 
of salt, 1 ounce of sage, and 1 ounce 
of pepper. 

Grinding Sausage Meat, — The 
trimmings of the hog’s carcass are 
ordinarily ground into sausage 1 
the proportion of fat and lean being 
varied according to taste. Some pre- 
fer 4 fat meat to j lean. Others $ 
fat to lean, 

‘To Prepare Sausage—To prepare 
good sausage, i ble to have 
a sausage grinder or suitable meat 
cutter, although the sausage meat can 
be chopped in a wooden tray with = 
chopping knife or on a block by 
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means of a heavy knife or cleaver. It 
will be found easier in_mixing the 
spices thoroughly into the meat to 
dry and pulverize them as finely as 
possible, eut the meat into rather 
small pieces and sprinkle the spices 
over it before it is ground. It will 
thus become thoroughly incorporated 
with the meat in grinding. ‘The sau- 
sage grinder is ordinarily fitted with 
fa device fot filling the cases. If link 
sausage is to be made, care must be 
taken not to fill the sausage cases too 
full, but to pinch and twist them at 
intorvals to make them link properl 
Or sausages may be packed in 
cases of muslin or other clean white 
goods about 24 or 3 inches thick, 
ns of a clean round 

down in jars, 
nd covered with brine or melted lard. 
Or the cloth cases may be dipped 
in melted lard and hung up to dry, 
care being taken that they have a uni- 
form coaling of Inrd to exclude the 


Or the sausage ment may be Iaid 
down in earthenware pans 4 or & 
inches deep, and a coat of melted 
lard } to 4 inch deep poured over 
then to-exclude the air. As long as 
the coating of lard is not broken, the 

at will keep indefinitely. 
Or if the dish is not too large, it will 
usually keep after being opened un- 
Ail required for family use. Or after 
slices have been removed for use, the 
open end can be covered with a cont- 


"A Coat of Meited Lard” 


ing of melted lard 
needed, 


until more is 
nware jars may be 
pose, although, in 
most cases, they are not as convenient. 

To Improve Sausage Meat—The 
addition of about yy by weight of 
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ground beef to pork sausage, is pre~ 
Serred by many, as it makes the saut- 
sage less greasy and firmer in tex- 
ture. 

Or for immediate use, powdered 
Dread crumbs at the same rate may 
be added for this purpose. But 
should not be used if the sausage 
meat is to be Inid down for a long 
time as it will not keep so well 


Bologna Sausage. — The so-called 
bologna sausage is a mixture of ap- 
proximately equal parts of pork and 
beef or other meats highly seasoned 
and packed in Inrge cases, 3 to 6 
inches in diameter, obtained from the 
Intestines of beeves. ‘The following 
mixtures are recommended: 

Grind up together in a sausage ma- 
chine or meat cutter 4 pounds of beef 
‘and 2 pounds of pork free from fat 
or gristle, to which add 6 pounds of 
fresh fat pork cut in thin strips and 
chopped on a block by means of a 
heavy knife or cleaver into pieces 
about 4 of an inch square or Jess, 
Season this quantity with 8 ounces of 
salt, § ounce of saltpeter, 8 ounces of 
coffee sugar, and 4 ounce of bruised 
plmento. To exclude the air, the 
cases must be packed with as much 
ptessure ns they will stand without 
bursting, and this may be done by 
tying them at the bottom and press~ 
ing in the meat with a round block 
of wood or pestle, nearly but not 
quite large enough to fill the inside 
of the case. If the meat is not 
packed tightly enough, the sausage 
will not keep. 

Tub the outside of the cases with 
solt butter. ‘Tie them tightly at both 
ends and hung up to dry for 3 weeks, 
then smoke a6 for hams or bacon. 


Or cut into small pieces an inch oF 
two square 3 pounds of pork, 14 
pounds of beef free from fat or 
geistle, and 1 pound of clean fresh 
beef suet. Sprinkle with a mixture 
of spices consisting of 3 ounces of 
salt,  tablespoonfuls of black pep- 
per, 2 teaspoonfuls of Cayenne, 1 tea 
spoonful each of cloves and allspice, 
‘and a small onion chopped fine, If 
the meat cutter is coarse, run through 
fa second time and pack tightly in 
‘cases 4 of 5 inches in diameter. Knot 
both ends and cover with strong 
brine for a week or 10 days. Change 
the brine and let stand another week. 
After which dry and smoke them as 
for hams or bacon. Rub the cases 
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with butter and store them ia a cool 
dark place. 

‘Mixed Sausage. — Cut in small 
pleaes equal parts of fat pork, Team 
pork, Hean veal, and beef suet. For 
each 6 pounds of meat add the rind 
of @ lemon grated, a sinall nutmeg 
grated, 4 ounce of powdered sage, 2 
teaspoontuls of butter, 4 teaspoonfuls, 
of salt, and 1 teaspoonful of summer 
savory. Pack in cases or lay down 
in jars and cover with lard. 

Beef Sausage—In summer, when 
fresh pork is not obtainable, raw beef 
may be ground up with beef suet in 
the proportion of about 1 part of 
suet, 2 parts of lean beef, and the 
whole seasoned with 1 teaspoonful 
each of pepper, salt, sage, and sum 
mer savory ground theough the meat 
cutter or ‘sausage grinder, and made 
Into eakes to be fried, or Inid down 
in earthenware pans under a coating 
of lard until required for use. 

Pickled Tripe—Empty the paunch 
by turning it wrong side out, taking 
care not to let any of the contents 
get on the outside, Rinse with ec! 
water. ‘Tie or sew up the openings 
tightly with strong cord so that the 
line water cannot get inside, and 
merse it ina tub of cold fresh slake 
lime about as thick as whitewash 
Let it stand 15 or 20 minutes, or until 
the dark. outside is 
nd ean be readily pulled off, Pass 
through 3 or 4 rinsing waters. Tuck 
up on a board and with a dull kni 
scrape off the dark surface until it 
ooks elean and has no offensive odor. 
Soak for half an hour in hot water, 
then serape with a dull knife and re- 
peat until perfectly white and clean. 
Twmerse in strong brine and let 
stand 3 of 4 days, changing the 
water each day. Cut into pieces a 
foot long and 6 inches wide, and fm- 
merse in buttermilk for 3 or 4 days 
to whiten. Rinse and lay down in a 
suitable cask. Cover with pure wh 

cider vinegar, or spiced pic~ 
ling liquid as preferred. 


PRESERVATION OF COOKED MEAT 


In addition to the preservation of 
fresh meat in various ways, cooked 
or partially cooked meats may be 
preserved for considerable periods of 
time by canning or taking other 
means to exclude the air. Meats to 
be canned are first cut into suit~ 
able pieces, boiled until tender and 
packed in glass jars surrounded by 
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ling water. ‘The meat jelly, or 
“aspic,” in which they have been 
cooked, is then seasoned to taste and 
poured over them, boiling hot, until 
the jar is filled to the brim, and they 
are then sealed while hot. ‘The addi- 
tion of the aspic, which is, of course, 
melted when the cans are sealed, but 


also improves its flavor. 
Or suitable tin cans 
‘The cans, surrounded with hot water, 


then soldered in place, 
‘& small hole is punctured in it and 
the water surrounding the can is 


nthe 
closed, 
of 


Loited until stea 
aperture. ‘The ope 
with solde e 
the steam in 
oduces a ¥ 


Aisappears, or the sides of 
the can swell s0 a5 (0 be 
a sure 
tents were not pr 
have become putrid. 
Gr to preserve pork 
ham for summer fyi 
pork about 10 days or 2 weeks and 
fry it until about half done. 
(Or remov 
Jn April, slice, trim, and fey them 
until half done. Pack the chops or 
hams. separately in solid Inyers. in 
Let thetn cool, and when 
Jd, pour over them their 
own fat with the addition of a little 
to cover the 


Place over the top of the jar 
of cotton Put on the 

a cool place 
After taking, 
eat for use, re- 
‘k over the 
meat to exclude the air. Lamb or 
veal chops, beefsteak or sausage meat 
may be laid down in 


Preserving Cooked Sausage. — 


until required for use. 
a portio 


sausage in cases, or sausage meat, 
into a small crock or bean pot about 
3 full. Place in a baking oven and 


Dake about fifteen minutes for each 
pound of sausage, Le., for 6 pounds 
of sausage bake an hour and a half. 
Remove from the oven and set aside 
to cool. When cold, fill the crock 
with melted lard. ‘Throw over the top 
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a layer of cotton batting, put on the 
lid, and store ina dark, cool place 


until required for use. 
Or fried sausage can be Iaid down 
in the same manner and covered with 


its own grease 

‘Or for cooked bologna sausage, 
grind together 2 pounds each-of pork, 
bacon, beef, and veal free from fat oF 
gristle, and 2 pounds of beef suet. 
First cut in small pieces and sprint 
over it before grinding 4 ounces of 
salt, 6 tablespoonfuls of black pep- 
per, 1 tablespoonful of Cayenne, and 
pack tightly into beef cases $ or 5 

nches in diameter, Form links about 
12 or 15 inches in length, tying at 
both ends. Prick the skins and boil 
for about an hour. Hang up to dry 
for 2 or 3 days and afterwards smoke 
with hickory wood or corncobs. 

Or grind ‘up together with suitable 
seasoning equal quantities of ham, 
veal, or pork; or 4 pork and 4 beef. 
Cooke and smoke as above, 


Potted Beef. —Cut 8 pounds of lean 
beef into picces weighing about 2 of 
a pound each and sprinkle over them 
a mixture of 4 pound of table salt 
and } ounce of powdered saltpeter. 
Let the beef lie in this pickle 2 or 3 
Gays, turning the pieces occasionally. 
Remove the meat from the pickle, 
place it in a stone jar, or pan cov- 
ered, if convenient, with a little beef 
gravy or just enough cold water to 
prevent burning. Put an carthen- 
ware plate over it and bake in a 
slow oven for about 4 hours, or un- 
til the meat is very tender and falls 
away from the bones, Remove the 
meat from the gravy. Shred or chop 
it fine, moisten it with the gravy 
and pound it in a merble mortar or 
otherwise with a Tittle fresh butter to 
a very fine paste, Season to taste 
with pepper, allspice, nutmeg, mace, 
or cloves, Or add, if desired, Cay 
jasco, curry powder, or an~ 
nustard, or other condiment, 
according to taste, Press tightly in 
small crocks or jars, or in fruit jars. 
When cold, pour over the tops of the 
jazs melted lard or butter to a thick 
hess of } inch, and cover with a layer 
of cotton batting tied tightly on any 
cover that will exclude the air. 
Pressed Beef—Or select about 5 
pounds of cheap beef that would 
otherwise be too tough to cook, in- 
chiding about { of a pound of beef 
fat. Cover with a mixture of 2 pound 
of salt and 4 ounce of saltpeter and 
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let stand for a couple of days turn- 
ing it now and then, and rubbing 
Taine into it. Rinse in clear water 
and boil until it falls from the bones, 
taking care that when boiled down, 
the gravy will be as thick as possible. 
Remove the beef from the gravy with 
a skimmer and chop fine. Allow the 
gravy. to cool. Take off the cake of 
fat, and dissolve 4 ounce of gelatin 
in the gravy with gentle heat. Spice 
to taste, Stir in the chopped meat. 
Pack in jars under a weight and pour 
melted lard or butter over the top to 
the depth of 3 inch or more. If eare- 
fully preserved from the airy this. will 
keep for a considerable time at ordi- 
nary temperatures, and may be sliced 
and eaten cold without further cook- 
ing. 


TRYING OUT AND STORING LARD 


Lard —The leaf fat which adheres 
to the ribs and belly of the hog snake 
the so-called “leat which is of 
the best quality. Hence it fs a good 
plan to try out the leaves separately. 
But any part of the hog fat not used 
for other purposes may be tried out 
to make an ordinary quality of lard, 
A set kettle, or other Inrge kettle, 
held over a camp fire by means of 
fn tripod out of doors on a clear, 
calm day, is the best utensit for this 
purpose.” Cut the fat into sinall 
pieces 1 or 2 inches square, and add 
1 ounce of soda for each 25 pounds 
fof ineat, Stir frequently as soon as 
the fat melts and the seraps begin to 
brown, Melt with very gentle heat, 
taking care not to allow the fat to 
smoke or burn, ‘Toward the last, the 
lard must be stirred constantly to 
prevent burning. ‘The lard will be 
done when the steatn ceases to rise. 
When the seraps are brown and 
shiveted, throw in a little salt to set- 
tle the sediment, and strain through 
& cheese-cloth strainer into. tubs or 
Jars. Tie over the tops a layer of cot 
ton batting to exclude the air. Lard 
will keep better in small jars than 
fn large ones. Good lard should be 
white and solid without any offensive 
odor. Store in a cool, dry place. 
‘The lard from the intestines will not 


keep ag well as leat lard, her 
should be rendered separately. It 
will keep better if soaked for 3 or & 


days in strong brine changed each 
day 
Bleaching Lard—The addition of 
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about 1 pint of boiled whi 
hickory ashes, strained through cheese 
cloth into the fat before boiling, tends 
to bleach 

Adulteration of Lard with Water. 
—The addition of 3 to 3 per cent 
nilk of Time, allows about 25 per cent 
of water to be mixed with lard w 
ccooliny greatly increasing its 
weight and volume. ‘The presence of 
tering clting the lard. 
Also, the water will collect in the bot- 
tom of the vessel and the lard will 
float on its surface. 
often show that the 
jerable percentage of 
water instead of lard. 


c lye from 


‘eived by the sput- 


taken fromsthe 
It makes 
‘a much softer and better, fat than 


the common suet. Obtain the best 
ooki sees of cod fat from the 
butcher, free them from veins or 


spots and melt with very gentle heat, 
Pour the melted to clear cold 
water, iced water, if convenient, to 
‘our off the water, remove 
3 with a clean dry cloth. 
Wrap up the fat in waxed paper and 
store in a cool, dry place, 

Cottolene. — 
lard oF suet co 
ton oil, 4 parts oleostearine. Melt to- 
gether with very gentle heat and 
through « filter 
ferred by m 
purer as well as cheaper. 


for 


PRESERVING, TESTING, AND PACK- 
ING EGGS 


Preservation of Eggs—More hens? 
eggs are laid during the months of 
March, April, May, and June than 
dying the other 8 months of the 


year. Hence the bulk of the con- 
sumption of eggs during the fall and 
Winter months is of eggs that are not 


fresh laid. ‘The commercial method 
of preserving eggs is by means of 
cold storage in vaults kept at @ tem- 
perature of 40° F. or les 

collected all over the U 
and stored in the largest ci 
whence they are distributed at whole- 
sale and often times sold in the wi 
ter months to farmers and others 
who keep hens, but who are not, at 
that season, getting enough eggs for 
their own consumption, ‘The whole- 
sale market recognizes seventeen 
grades of eggs according to their size, 
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weight, and freshness and the locali- 
ties from which they come. But the 
ordinary buyer of eggs is unable to 
distin, ‘among them, and often 
gets a very much cheaper grade of 
cold-storage egg than she pays for. 
Hence on all grounds, it is much 
Letter and cheaper for those who 
keep chickens to preserve, 


fare not required for immediate use. 
If care is taken, eggs if perfectly 
fresh when preserved will be nearly, 
if not quite equal to new. But at 
all events, home-stored eggs, if prop 
erly preserved, will be superior to 
cold-storage-ones, which are often far 
from fresh when gathered and placed 
in storage. 

‘Testing Eggs—Eggshells are por 
ous or perforated right through by 
minute holes for the admission of ait 
needed by the chick for breathing. 
Hence in time a part of the liquid 
contents of the egg evaporates, ‘The 
white and yolk shrink and the result 
ing emptied space is filled with air. 
‘This space is normally at the broad 
end, And this is the reason why, in 


“Look Through them at the Light.” 


storing eggs, the point should always 
be downward. To test eggs take & 
‘eandle or electric light or lamp in an 
otherwise dark room and fit it with a 
candlinig chimney, which may be ob- 
tained at any poultry store or may 
bbe readily made from a piece of card 
Board. This is merely a cylinder of 
cardboard large enough to surround 
the eandle or the lamp chimney, and 
having a tube inserted at right angles 
somewhat smaller in diameter than 
an ordinary egg, and about the level 
of the flame. Through this the eae 
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‘can be observed against the light. 
To test eggs, hold each one up 
against the opening of this cylinder, 
broad end upward, and look through 
them at the light. "If the contents do 
not fill the shell, the egg is not per- 
fectly fresh, and the larger the air 
space the older is the egg. ‘The yolk 
should be perfectly clear and round 
1. Tf, besides the air space, 

‘a dark haze of cloud in the 
eggs it hns become spoiled. If the 


cloud contains a black spot, the egg 
is bad. All storage eggs show some 
shrinkage, and eggs shipped by 


freight from distant points tos 
svtolepele: markets, will'shitale onthe 
way even if not afterwards preserved 
in cold storage. 

Methods of Preserving Eggs. 
object to be secured in preserving 
eggs is to prevent the evaporation of 
heir contents, and. thus prevent the 
ir coming in to fill the space. This 
may be accomplished by any method 
of filling the pores of the shell so as 
to effectually prevent the passage of 
air. Among the substances recom- 
mended for this purpose are mucilnge 
made of gum arabic or gum traga- 
canth dissolved in waters albumen, or 
the white of egg; collodion, d 
oil, paraffin; shellac, or other varnish; 
saltpeter, lard, sugar sirup; finely 
powdered gypsum, or plaster of Paris, 
Ary salt, and various solutions, as 
ime, soda, saltpeter, salt, etc in 
water. 

‘AS the object of all these methods 
4s the same, it becomes merely a ques~ 
tion of selecting whatever substance 
is most readily obtainable and what- 
ever method is most convenient under 
the circumstances. Hence to preserve 
eggs, dissolve with gentle heat 1 
ounce of gum arabic or gum’ traga- 
canth in 1 pint of water, and if too 
thick, thin with boiling water to the 
consistency of common mucilage. Re- 
move the mucilage from the fire, al- 
low it to cool and apply it with a soft 
brush. Have at hand large sheets of 


blotting paper or a bed of dry sand 
‘on which to rest the eggs while the 
If laid on wood 
the 


muecilage is drying. 
or any other hard substance, 
mucilage will cause them to stick 
they cannot be removed without chip- 
ping the shell. After laying down 
the eggs take eare to cover the 

ger marks where the egg was held. 
When dry, pack, with the small ends 
down, in’ pails, tubs, oF cases in dry 
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bran, meal, or flour, Do not use salt 
with gum arabic or tragacanth as, 
by attracting moisture, it may cause 
them to dissolve. If a little of the 
blotting paper or sand adheres to the 
egg it will do no harm. When the 
eggs are required for use, the muci- 
Inge can be removed witli cold water, 
taking any foreign substances with it, 

Or beat up the white of an cag 
with a saltspoonful of salt, and apply 
in the same manner. 

‘Or apply shellac or copal varnish, 

Or apply by the same method a 
thick coating of collodion dissolved 
in alcohol, oF a coating of parailin or 
of linseed oi 

Or place in the palm of the hand a 
little salt butter or pure salted lard, 
and turn the egg about until eve 
portion of the surface has been co 
ered with the grease, Thus a small 
amount of lard or butter will cover 
a large number of eggs. Pack with 
the small ends down in bran or other 
substance as described aby 

Or pack eggs, greased with salted 
lard or butter, between layers of 
common salt, Take care to store in 
a perfectly dry, well-ventilated place 
where the eggs will not freee. Bees 
thus stored can be preserved for sev= 
eral months. 

Or for home use, dip the egg for 
10 oF 20 seconds into boiling water. 
‘This forms a thin coal 
inside of the shell that 


artially closes 


the pores. Remove from the boiling 
ter and dip into a thin sugar 
up made by dissolving $ pounds 


of brown sugar in a gallon of water, 
‘and set aside to dry. Small quanti- 
ties of eggs may be dipped in these 
liquids by means of a colander oF 
suspended in a wire or wicker basket. 
But take care to shake them slightly 
so that every part of the shell will be 
exposed to ‘th 1s. When dry, 
pack as above 
Or to preserve eggs for a longer 
period of time, they may be immersed 
in a solution of lime with other sub- 
stances, in water. ‘The celebrated 
English patent of Jayne consisted in 
Inking fresh stone Time in m wooden 
ist enough water 
afterwards thin- 


to dissolve it, an 
ning with cold water to a point that 


will just float a fresh egg. ‘Then, for 
each bushel of lime, stir in 2 pounds 
of salt and 4 pound of cream of tar- 
tar. Immerse the eggs and keep them 
below the surface by means of a 
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floating cover of wood weighted just 
enough to rest upon the eggs without 
crushing them. 

Or for a small quantity of eggs, the 
same recipe would require about 1 
ounce of salt, 2 ounce of cream of 
tartar, and 1 quart of lime. 

Or a standard American recipe 
consists in packing the eggs with the 
small ends down, in a crock or firkin, 
and covering them with a cold solu- 
tion of 1 pound of lime, 2 ounces of 
salt, and 4 ounce of saltpeter, dis- 
solved by stirring in boiling water 
and allowed to stand overnight be- 


Or to 3 gallons of water, add 1 
pint of fresh slaked lime, 3 pint of 
common salt, and 2 ounces of salt- 
peter. 

Or a more elaborate recipe calls 
for 4 pounds of fresh stone lime to 
be slaked in 12 gallons of water, Stir 
in 2 pounds of salt and let stand for 
2 hours. Decant the pure limne water 
without disturbing the sediment. Dis- 
solve separately in one gallon of 
boiling water 24 ounces of soda, 2 
ounces of creamn of tartar, 2} ounces 
of saltpeter, 24 ounces of borax, and 
1 ounce of alum. Mix this solution 
with 10 gallons of the pure lime wa- 
ter. Pack the eggs, point down, in 
suitable tubs or casks, and cover with 
this liquid. ‘They must be kept be- 
low the surface by means of a cloth 
‘or wooden cover and suitable weights. 
‘This quantity is sufficient for about 
75 dozen exes. ‘The same proportions 
‘tony be observed for smaller quan- 
tities. 

‘Or pack the eggs in stone crocks, 
points down, and pour over them 
melted lard as cool as it will blow, or 
Just before it sets, and allow it to 
harden about them. 


Packing Eggs—To pack eggs for 
transportation, layers of newspaper 
or any soft, cheap paper that may be 
available will be found safer than 
oats or bran, Crumple a number of 
newspapers, and Jay them in the bot- 
tom of the box or basket, and bring 
them up well around the sides. Pack 
the eggs close together so that they 
cannot roll against each other, Lay 
over them 2 or 3 thicknesses of papery 
on this another layer of eggs, and s0 
fon. Throw over the top 2 oF 3 thick- 
nesses of coarse burlap and fasten it 
around the outside of the package 
with cord. Eggs packed in this way 
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in a clothes basket may be driven 
in a wagon over the roughest roads 
without breaking. 

Or to pack for market, obtain an 
egg case, manufactured for this. pur 
pose, which will serve as a model for 
making cases at home, Or they can 
be made at trifling expense by the 
Tocal carpenter. It will be found that 
the cost of these cases will be more 
than repaid in convenience and in 
preventing breakage. 

Pickling Exgs.—Prepare a spiced 
pickling liquid the same ns for spiced 
cucumber or other pickles 

Or boil ese-cloth bag for 
15 or 20 minutes in 1 quart of white 
wine or pure cider 
of raw ginger, 1 ov 
blades of mace, 1 ounce of pepper 
founce-of salt, $ or 4 clo} 
and 1 ounce of mustard 
for this quantity of pi 
eggs for 10 minutes 
in-a pan of cold water. temove the 
shells, pnek them in a crock, and 
when perfectly cold, pour the pic 
Kling liquid over them. Lay over th 
top a folded cloth to keep the eggs 
under the pickling liquid, and tie 
over the top of the jar a thickness 
cotton batting. ‘They will be ready 
to, use’ in about 4 weeks. 

Dried Eges—Preak any quantity 
's suitable receptacle, and 
mm well with an eee beater. 
Spread out in a thin layer on a clean 
earthenware platter, and let them dry 
to a paste, Pack closely in glass 
Jars and seal. 

Or pour the beaten eggs into glass 
Jars and set the jar in a pan of hot 
water at nbout a temperature of 125° 
F. unlit the moisture is evaporated 
and the egg becomes hard. Si 
til required for use. ‘They can Ul 
be dissolved with about 3 times their 
‘own bulle of cold water, and heaton 
up together, when they wilh be foun 
to have retained much of th 
nal: flavor. 


STORING AND PRESERVING VEGE- 
TABLES, FRUIT, NUTS, ARD HERDS 


Conditions that eanse vexets 
decay are moisture and heal 

quent and extreme changes ‘of tem- 
perature, as alternate freezing and 
thawing. ‘These conditions are also 
favorable to the attacks of insects. 
Cold storage in a dey vault, with a 
temperature near or below the frees 
Ing point, Is, of course, the best 


Vince to cool 


method. 
plants, bot 


Coperative cold storage 


by a 


ne to come to 
be very numerous, But if cold stor 
age is out of the question, a cook dry 
place, where the temperature is likely 
to be as even as possible, should be 
sought for most vegetables. 

Vegetable Pits-—To preserve root 
erops—as beets, turnips, and par 
snips, also cabbages—dig trench ow 
the north side of @ sandy slope or 
ridge where the d is 03. per- 
fect as possible, so that after a storm 
no water will stand in the trench, 
Dig trench two or thrce feet deep 
about the same in width, and any 
esired length. Packs the vegetables 
carefully in this, Pile them up ina 
pyramid like the ridge of the roof of 
A house. Cover with a fyer al 
foot k of men or straw 
and throw enough earth lightly over 
the straw to keep it in place, After 
the first frosts in the fall cover 

er of earth 8 oF 6 inches thick, 

and in the latter part of November 
or about the Is* of December, cover 
solidly with earth to the depth of a 


foot or more. Remor 
from one end as requi 
opening with hay or straw 


and keep it in place with boards, or 
shovel snow over it, 

Ventilate these pits by means of 
G-inch tile drains oF square boxes of 
6-inch boards nailed together, Tnsert 
these ventilators at intervals of 25 o¢ 
50 feet in Inrge pits and plug the 
opening with loose straw to keep out 
the frost. Otherwise there is danger 
of decay from moisture in the event 
of an early thaw. 

Or pull root crops, as turnips, 
beets, and the like on x hot, dry day 
id let them tie in the <un’ unti? elk 
dirt can be shaken from the rvvts. 
Twit of the tops, leaving the tap 
root on. Pack them in clean, dry 

marrels or bins and fill with fine dry 
sand or road dust, shaking it down 
around them until the box or barrel 
is full. Root crops should not be 
packed on the floors of cellars, as 
dampness is likely to cause th 
decay and furnish breeding places 
for bacteria that cause filth discases. 


To Keep Celery—In the latter part 
of October dig a trench 18 inches deep 
and 12 to 15 inches wide on a dry, 
well-drained ridge. Loosen the earth 


m te 
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about the roots of the celery and 
draw out the stalks without shaking 
off the soil that adheres to them. 
Stand them upright close together in 
the trench inclining slightly toward 
‘draw the earth 
around them up to the tips. Cover 
with a thick layer of leaves, straw, 
‘or meadow hay, put a board across 
the top and weight with stones or 
otherwise. If there is any danger of 
standing water from rains or melt~ 
ing snow, in winter, dig a ditch 
deeper than the celery trench for 
Arninage. 
‘Vegetable Cellar. —~ To preserve 
ies of vegetables for do- 
ka half hogshead, cask, 


or large dry-goods box about two- 
thi 


ds of its depth into the ground 
slope the earth around iton all 
des to the top. Knock the bottom 
out, and line the space with loose brick 
inid on the eurth side by side or with 
4 layer of loose stone. Fit it with a 


water-tight cover coming down over 
the edge. 

Pack in this such vegetables as cab- 
age, celery, beets, turnips, ete ‘They 


will keep fresh all winter. 

‘When cold weather comes on, throw 
over the top a large bag of burlap of 
potato sacking made like @ mattress 


“Sink a Cask tn (Ye Barth. 


and filled loosely with hay or straw. 
‘This can readily be removed to allow 
secess_ and replaced after required 
egetables have been taken out for 
use, 


‘To Store Onions.—Pull the onions 
‘and let them lie in the fleld until the 
tops are withered. Spread them w 
der cover on an open floor oF on slats 
until they are bone dry. 

‘Phe best receptacles for onions are 


THE SURVIVOR Vol. 5 


st boxes having solid heads of inch 
pine stuff, with sides and bottoms of 
Tough Iaths, the width of one Inth 
open between every two. ‘These 
should be made to hold @ bushel or 
half a bushel. Stack them one above 
the other, with pieces of inch pine 
stuff between to admit of free circ 
lation of air, Pack these in a cool 
cellar on a platform raised 8 oF 10 
inches from the cellar bottom. 

Or stack them in a shed or out- 
house. Make a bin around them of 
rough boards about 6 inches from the 
outside of the erates, and fill the 
space with chopped straw, chaff, or 
sawdust. Cover over the top with 
sand and throw over the whole any 
old burlap, carpet, or canvas. that 
may be at hand. ‘Thus protected it 
will do no harm if the onions freer, 
‘a8 chaff or straw is a nonconducting 
material, and they will not thaw out 
itil spring, and then very slowly. 


‘The same would be true in an ordi- 
nary cellar. 
‘Or small quantities may be packed 


in barrels or boxes In chaff or eaw- 
dust, and stored in a dry attic which 
4s not heated in. winter. 

To Keep Parsnips—Parsnips may 
bbe left in the ground all winter in 
temperate climates, or in very severe 
climates they may be buried in # deep 
pit in the garden. 

Or pull them Inte in the fall, leave 
the tips on, and Iny them side by 
side in rows and cover with 6 or 
@ inches of coarse straw, leaves, or 
chaff, Freezing tends to improve their 


be preserved in the same manner. 


are not injured 
Hence they may be 
preked in small crates, boxes, or bar- 
rels placed in an outhouse and cor- 
ered with straw to exclude the light 
‘and to prevent their thawing readily. 
Or they may be buried in trenches oF 
packéd in boxes or barrels between 
layers of fine earth and allowed to 
freeze. 


Beets.—Beets may be stored as for 
onions, but should be kept ina dry 
place and at as uniform a tempera~ 
ture as possible. In small quantities 
they may be stored in any suitable 
receptacle in sand or dry moss. 
Squashes and Pumpkins. — These 
vegetables are very susceptible to 
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frost and moisture. Hence they 
should not be placed in cellars or 
outhouses, Hung by the stem from 
the ceiling in a warm, dry storeroom 
the Fard-shelled varieties will xecp 
practically all winter. 

To Store Tomatoes. —Pack green 
tomatoes in lath crates and store in 
a cool, dry storeroom away from the 
frost. 


usually stored in 
dark cellar, ‘They should not be left 
in the field any longer than is neces~ 
sary to dry them after being dug, as 
they are injured by exposure to di 
rect sunshine. It is advisable to cover 
the bottom of the bin or barrel with 
a layer of fi 
the top a piece of 
a layer of sand on this. They should 
Le examined once or twice a month 
during the winter, and if they com- 
mence to rot should be picked over, 
care being taken to handle them care- 
fully so a8 not to bruise them. 
To Keep Potatoes from Sprouting. 
To keep old potatoes not intended 
withering and sprout 
ing, place them in a sack or handled 
‘and lower them into boiling 
ute or two, moving 
them about so that the water will 


reach all parts of the surface. Lay 
them out on a flat surface to dry 
before storing them away. 


1g water kills the germs. 
tatoes thus treated will continue 
practically as good as new until new 
potatoes come in. By this process 
old potatoes can be held over until 
the market pri height. 
Or they 

mestic use when 
potatoes at high prices on the market. 


‘To Store Sweet Potatoes—Pack in 
Loxes or barrels on a very hot day in 
summer in clean, dry sand, Take 
care that the potatoes do not touch 
‘and place in a dry store- 
room where the temperature will 
range between 40° and 60° F. Care 
must be taken not to bruise them, and 
they must be bone dry shen 
Small qu 
near the 
warm, dry 
To Store Cabbage—Cabbazes are 
not injured by frost, but wither and 
wilt ina drying heat, Hence they 
should be kept in @ cool, dark, and 
moist place, but must not be kept in 
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standing water, as it injures. their 
flavor, or packed together, else they 
will heat and rot. 

Cut them before the severe fall 
frosts, leaving about 2 inches or more 
of the stem attached, Let the out- 
side leaves remain on, Tie a strong 
cord about the stalks, and hang them 
from the timbers of the ceiling of « 
cool, dry cellar, heads downward. 
Several cabbages’ may be suspended 
on one cord one above another, and 
in this way @ large number can be 
stored in an ordinary cellar, just 
enough space being left among them 

of a circulation of air. 

Or pack in sawdust in large casks 
ng eases, ‘Take care to have 
a layer of several inches of sawdust 
between the cabbages and the box. 
Pot them in any outhouse and let 
them freeze, Sawdust belng a non- 
conductor, they will not thaw out un= 
Ail spring, and will not be injured. 

Or cabbages may be stored out of 
doors by loosening the earth about 
the roots and pulling them up with- 
‘out shaking off the dirt which ad: 
heres. Now set them out in furrows 
burying the roots just as they grow 
up to the head in soil. Let the heads 
touch, Drive posts in the ground, 
build a shed roof over thein of rough 
hoards or poles high enough so. that 
there will be circulation of alr be 
tween the roof and the eabbages, and 
cover the roof with corm fodder or 
straw. Pack straw or meadow hay 
around the sides to keep out the 
snow, and let them freeze, ‘They will 
Keep green and fresh all winter. 


Sauerkraut, — Sauerkraut consists 
of sliced cabbage Inid down between 
Inyers of common salt—at the rate of 
about one pint of salt to a barrel of 
ibbage—in a wooden tub or firkin, 
and with the addition of black pep- 
per, anise, mustard, caraway, or cel- 
ery seed if desired. 

joroughly scald the tub, firkin, or 
cask, Remove the outer leaves of the 
cabbage and use them to line the 
cask. Slice the heart of the cabbage 
fine by means of a slaw cutter or 
sharp knife, Place a layer of clean 
eaves on the bottom of the cask. 
Sprinkle over them a small handful 
of salt and put in a layer of sliced 
cabbage about 6 inches in depth, 
using the outer leaves as a lining to 
keep the sliced cabbage from the sides 
of the cask. Sprinkle over the cab- 
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bage a small handful of salt, and by 
means of a wooden beetle or the end 
of a round stick of hard wood, pound 
the cabbage until it is a solid mass 
or until the juice just makes its ap- 
pearance, but do not pound or salt 
the cabbage too much. Now add an- 
other layer of cabbage and another 
handful of salt, and so continue 
pounding down e) ‘er solidly 
Until the cask is nearly full, 

Cover the top over with’ the loose 
outer leaves, and lay over these sev= 
eral thicknesses of eheese cloth. Lay 
‘on a loose cover of boards and on this 
a weight of stone equal to 25 oF 30) 
pounds, Let the ensk stand in a 
warm plice for three or four weeks, 
during which it.will ferment and give 
off at first a very disagreeable odor, 
After forty-eight hours, if brine has 
not been formed, add’ a little® salt 
water, about as salt as tears, to cover 
the cabbage. After two days more, 
add more salt wate neces 
until brine forms over the top of the 
board cover and a seu 
Remove the cloth cover, tal 
brine with it, rinse thoroughly 
cold water, wring dry, and return to 
its place. “Continue y 
few days until it ceases to fe 
‘This will require four or five weeks. 
Tt iy then ready for vse and may be 
stored in any 


fall for winter use, but 
to keep what is left for use 
mer, squeeze out the brine through 
cheese cloth, Se suitable earth- 
enware jary sprinkle the bottom with 
salt and pack the sauerkraut in 
Make a brine by dissolving 1 table- 
spoonful of salt to a quart of coid 
water. Bring to a boil over a slow 
fire removing the scum as it rises. Set 
aside to cool and pour over the sauer~ 
Kraut. Lay over the top several 
thicknesses of cheese cloth, and tie 
over the jar a piece of cotton batting. 
‘Phis will keep until the hottest days 
of sumer. 

Cauliflower. — In a well-drained 
part of the garden dig a ditch 12 or 
AS inches deep and 12 inches wide. 
Pack the eauliflowers in this with the 
roots down and cover with earth up 
to the heads.” Fill the trench with hay 
or straw 6 or 8 inches thick, and 
weight it down with stone, earth, or 
boards. 

Or pack the eauliflowers on the cel- 
lar bottom, burying the roots and 
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stalks in carth. In this way they can 
be kept until the Ist of March or 
Inter. 

To Store Green Beans—Pack down 
green string beans in glass jars be- 
tween layers of salt, Seal the jars. 
When required for use, freshen in 
clear water for several hours, chang- 

ng the water frequei 


To Store Green Peas. — Select 
shelled peas th: grown but 
not hard and di na dripping 


pan in a very slow oven or on the back 
of the stove. Let them dry slowly, 
and do not 


re the beat unt 
and dry as bo 
stone 
place. 
water before boiling. 
To Store Dry Beans—Dry shelled 


In that ease place the be 
in‘a coarse sack or basket and dip 
water for a 

1g up to drip dry Y 
will not only be free from insects but 
will also Leep better. 

To Store Lima Beans—Gather lima 
beans before they ripen, and while 


tory are still tender and green. 
Spread them on cloths in the sun to 
ar 


pods that are 
dewed or spotted. Spread the pods 
to dry on cloths in the sun. 

To Store Peas—Store shelled peas 
in any dry place. ‘They will keep un- 
less they become infested with wee- 
vils. Tn that case put them in a tin 
Gripping pan, cover, place in a slow 
oven and heat until the weevils are 
killed, 

To Dry Corn.—Cut the corn raw 
from the cob and dry it thoroughly 
in pans in an oven. ‘This gives a finer 
flavor than when it is partly boik 

Or dip green corn on the ear in 
boiling water, remove, and hang up 
the ears until dry in a room where 
there is a free circulation of air. 

‘Or husk and clean the silk from the 
Place the ears in a colander 
ing water, and 
steam a half hour or more. Split the 
kernels with a sharp knife, serape out 
the pulp and dry dt on clean tins or 
earthenware plaiters. Care must be 
taken not to scorch oF brown it. 
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Or husk and clean the corn, shave 
off the kernels with a sharp’ knife, 
serape the remaining pulp from the 
cobs, and lay on earthenware plat- 
ters, Sprinkle 3 teacupful of sugar 
to each 3 quarts of corn, stir well and 
place in a medium hot oven for ten 
minutes, but do not scorch or brown 
it, Remove and spread to dry in a 
drying rack or under a hotbed sash. 
It should be dried as quickly as pos- 
sible as it deteriorates with exposure, 
Store in tight jars or boxes in a dry 
place. When ‘required for use soak 
it in lukewarm water, 


Preserving Green Peas—Shell and 
pick over the pens. Cover them with 
cold water and bring to a boil. Pour 
them into & sieve or colander to drain, 
Crush the pea pods in a saucepan or 
run them through a meat cutter, and 
pour over them a little of the water 
in which the peas were boiled. Pack 

Peas into glass ars, Suit the 
from the pea pods to taste, 
Pour it boiling hot over the peas and 
seal, 

Or shell and pick over the peas, 
place them in a kettle of cold water 
and bring to a boil for two or three 
nutes only. Remove from the boil 
ing water and let them drip dey. 
Now spread them out on a cloth on 
8 table or other sinooth surface, 
over then another dry cloth to 
move all moisture. Pack them’ in 
Jelly tumblers or fruit jars, and pour 
over them clarified butter or mutton 
suet to the depth of an inch,» Tie 
over the top a piece of cotton batting 
and store in a cool place until re- 
quired for use, 

Or shell and pick over the peas 
when full grown, but not hard, and 
dry them in shallow earthenware 
plates in a stow oven. Stir frequently 
and let them dry stowly. When they 
are hard, set them aside to cool and 
pack them in stone jars covered wi 
cotton batting. Soak in cold water 
when required for use. 

To Dry Pumpkins. —Prepare the 
ripe fruit, cut into cubes about as 
large as the rind is thick, discar 
the inner pulp and seeds.” Cook until 
soft and squeeze through a colander, 
Dry in a slow oven with the doors 
open, on earthenware plates covered 
to the depth of about an inch. ‘This 
will require eight or ten hours, Store 
the sheets in a dry place and soak 
overnight in milk when required for 
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To Dry Rhubarb.—To dry the 
stalks of rhubarb, first strip off the 
outer skin with a sharp knife. ‘This 
fs a painstaking process, but it pays 
as the rhubarb dries more quickly 
and thoroughly. Spread on eloths in 
the sun, preferably under a hotbed 
sash, and dry as quickly as possible. 


To Cure Rhubarb Root.—Pull up 
the roots from the old rhubarl bed 
when a new bed has been sct out. 
Brush off the earth with a dry brush, 
and cut the roots into squares 2 
Inches long.. ‘Take off the skin with 
fa sharp knife. Bore » hole through 
the middle and run a string through 
m, knotting’ it so as to keep each 
piece of root separate from the 
others. String these between suitable 
posts or pegs upon the ground, and 
expose to the sun to dry. ‘Take them 
Indoors at night or when it rains, as 
dampness is apt to cause mold, 

To Dry Parsley.—To have bright, 
cerisp parsley, pick it in dry weather, 
Spread it thinly on a platter and 
ake it in a moderate oven with the 
doors open, turning frequently. If 
the oven fs not too hit, the leaves will 
become dry and brittle without losing 
their green color, ‘Take care that the 
heat is not sufficient to turn the leaves 
brown or they will be spoiled. Now 
rub it to powder between the palms 
of the hands, pick out the stalks, sift 
the powder through a coarse sieve, 
place it in a glass bottle or jar and 
cork tightly. Keep ina dry place. A 
peck or more of the parsley should 
be gathered, as it is reduced very 
much in bulk by drying. ‘The dry 
powder is suitable for most purposes 
for which fresh parsley is employed, 
and is much more convenient. 


To Dry Herbs, 


Herbs should be 
gathered in dry weather, carefully 
ed over and dried as quickly as 
Possible, either in a slow oven or un- 
Ger @ hotbed sash. ‘They should be 
spread out thin on sheets of blo 
paper and turned occasionally. Fre 
herbs are, of course, to be preferred, 
Dut as they are not oblainabl 
ter it is necessary to pres 
by drying. 

‘The season at which herbs are best 
fit to be preserved by drying varies 
with different species. Orange flow- 
crs, elder flowers, parsley and cher 
in May, June, and July burnet and 
tarragon in June, July, and August 
knotted marjoram and mint in Jul, 


summer savory, July and August; 
basil, winter savory, and lemon thyme, 
the end of July and August. 

‘The aromatic hetbs must not be 
exposed to too great heat, as oth 
wise the essential oils which give them 
their flavor will be volatilize. After 
being dried, the herbs should be 
screened through a large sieve to re- 
move dust and other impurities, the 
stems removed, and the leaves stored 
in glass bottles. All of the above 
herbs will be found useful condime 
and several of them have 
medicinal qualities. ‘These and many’ 
others can also be obtained of drug- 
gists and other dealers. 


and other roots should be gathered in 
the spring and are, as a rule, better 
in the fresh than in the dry state, To 
ary them it is only necessary to brush 
off the dust with a dry brush, rinse 
the roots in cold water, string them 
together and expose them to the heat 
of the sun or in a slow oven until 
bone dry. 

Lath Boxes for Vegetables and 
Fruit—Cut end pieces of inch thick 
pine stuff 14 inches long and 12 
inches deep. Cut laths 174, inches 
Jong which will give two picces for 
each Inth. ‘Tack these laths to the 
end pieces to form two sides and the 
bottom, having the thickness of one 

Cut holes 
inches long and 1 inch or 
more deep in the two euds about 3 
ie top as handles, 

ieking up 
nd other 


ng Fruit. — Carefully 
froit and discard 
falls, and specked 

For a 
fru paper. 
» dry, flour barrels and 
pour over the top dry sand or road 
dust, shaking it down until the barrel 
is full. Place the barrels in a cella 
or other cool place where they 
not freeze. 

Evaporated Apples. — To dry or 
evaporate apples, peel and core them 
and cut across in thin slices. Let the 
slices fall into cold water to prevent 
their rusting. When all are sliced, 
ind in readiness, lay the slices on a 
large piece of cheese cloth and baste 
them to this by means of a darning 


iu 
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needle and suitable cotton thread, 
taking a stitch through each slice, s0 
that it will lie flat and keep in place. 
Suspend the cheese cloth out of doors 
by the four corners to suitable stakes, 
high enough to be out of the reach of 
small animals, spread another thick- 
ness of cheese cloth over the fruit 
and expose to direct sunlight, Be 
sure to take them in before dew 
is When sufficiently dry store 
them in a dark place, This is the 
cheapest and most convenient way to 
ry apples, and the color will be 
nearly equal to that of the commer- 
cial article, 

Or thin trays or slats about 2 of an 
inch in width may be tacked together, 
the apples spread on these and cov- 
ered with cheese cloth to prevent the 
fruit turning dark, 


Storing Nuts,—Pack walnuts in 
Jars, boxes, or casks between layers of 
fine dry sand. If they have become 
shriveled, let them stand overnight in 
skimmed milk or a solution of mille 
and water. Chestnuts and. filberts 
may also be stored in the same 
manner, 


Almonds, —Buy for domestic use 
the sweet almond, as the bitter al- 
‘mond contains prussic acid which ts 
‘a deadly poison. ‘To freshen almonds 
place them while still in the shells ix 
‘a colander set in a basin of cold wa 
ter and bring to a boil. Lift them 
‘out, peel them as quickly as possible 
and drop the kernels into col water, 
Never leave almonds in boiling water 
to cool as it is likely to make them 

To roast almonds for salting or 
Lonbons, put them in an ordinary 
corn popper and shake them over @ 
brisk fire, 
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VINEGAR, PICKLES, AND PICKLING 


SPECIAL VINEGARS—PICKLES AND PICKLING—MIXED PICKLES— 
PICKLED VEGETABLES, NUTS, AND FRUITS 


All vinegar, of which there are 
several kinds, consists of a dilute so- 
ution of acetic acid in water with 
‘small amount of sugar and other 
organie matter. Vinegar is the result 
of the action of the oxygen of the 
air, in the presence of a particular 
kind of yeast or ferment, upon a so- 
Tution of alcohol. ‘The alcoholic liq- 
uors from which vinegar is made 
may be produced by the fermenta- 
tion of almost any vegetable or fru 

Juices. ‘The principal kinds of vine- 
gar are, accordingly, wine vinegar, 
produced from grapess malt vinegar, 
from barley; cider vinegar, from 
apples; sugar and molasses vinegar, 
from enne sugar products; corn vin 

gar; bect vinegars ete. ‘The alcoholic 
flvid, or “ wash,” as it is called, should 
contain not over 4 per cent to 12 per 
cent of alcohol. And for the best re- 
sults the temperature should be from 
70 per cent to 85 per cent Fahrenhelt, 
Plenty of air to introduce the oxygen 
required by the process must be sup= 


plied and mixed with the alcoholic 
solution, ‘The changing of alcohol to 
acetic acid by the action of oxygen 
produces heat and increases the 
weight of the liquid. 

Commercial vinegar is made on the 
Continent of Europe principally from 
cheap grades of wine, in England 
from malt and sour beer, in. the 
United States from cider and cheap 
grades of alcoholic liquors, as whisky 
and the like, 

Methods of Making Vinegar, — 
‘There are two principal ways of 
making vinegar—the slow and the 
quick process, In the former the al- 
coholie solution is placed In a barrel 
or vat containing a little old vinegar 
or mother, which supplies the neces~ 
sary yeast, or in the case of wine 
vinegar, old wine lees, either exposed 
to the sun oF placed in a warm room. 
‘Air is admitted through the bung of 
the casks or otherwise, and the liquid 
is allowed to stand until it turns to 
vinegar. This takes two weeks or 
more in summer, and a month or 
more in cold weather. ‘The process is 
similar to that of making cheap vine- 


gar from molasses and yeast, or mak~ 


ing ordinary cider vinegar. 

Or to make vinegar by the quick, 
or German process, prepare a special 
contrivance as follow 

Supply a large vinegar cask with 
f false bottom about a foot from 
the true bottom perforated with a 
large number of } inch gimlet holes. 
If a fine quality of vinegar is desired, 
cover this with one or more thick- 
nésses of while flannel cloth, and an 
inch layer of clean white sand on top. 
Bore, around the outside of the bar- 
rel an inch below the false bottom, a 
row of 4 inch auger holes slanting 
downward from without 2 or 3 inches 
apart. ‘These are necessary to admit 
the air. Fill the barrel from the false 
bottom to within 4 or 5 inches of the 
top with maple, beech, or basswood 
chips previously sonked for three or 
four days in first-class vinegar. 

Now cut another cask of somewhat 
smaller size in halves. Bore the bot- 
tom of one half barrel full of gimlet 
holes the size of a goose quill or 
about § inch in diameter. Cover this 
with cotton batting or yarn, and 


"Vinegar by the Quick or German Process” 


place it on top of the barrel resting 
fon eros slats or upon the chips. 


Insert a spigot into the cask below 
the false bottom, slanting downward 
to the bottom of the cask but having 
its opening just below the level of 
the row of air holes, and place be- 
neath the spigot the other half barrel, 
protected by wooden cover fron 
‘ust and dirt. 

‘The alcoholic liquor poured into 
the upper half barrel causes the yarn 
‘or cotton in the bottom to swell’ and 
fill the gimlet holes, whence the liquor 
Arops through upon the chips. ‘The 
process of fermentation produces 
heat, which causes @ current of air to 
rise ‘through the openings for that 
purpose below the false bottom, and 


to meet the alcoholic liquor as it per= 
colates drop by drop through the 
chips. ‘The air current escapes. be- 
tween the bottom of the upper half 
barrel and the top edges of the large 
‘cask. ‘Thus the action of the oxygen 
in the air in turning the alcohol into 
acetic acid is made very rapid, 

The vinegar, after passing through 
the sand and flannel strainer, and the 
false bottom, accumulates in the bot- 
tom of the barrel but cannot escape 
through the spigot until it reaches 
the level of its mouth, or a depth of 
8 or 10 inches. It is then first drawn 
from the bottom where its strength 
is greatest. And_the strong vinegar 
thus accumulated assists in the proc~ 
ess of fermentation, 

To use this apparatus, pour in 
about 4 gallons of alcoholic liquor or 
“wash” every hour with the addition 
of 1 quart to make up for the waste. 
And withdraw every hour about 4 
gallons of vinegar from the bottom, 
‘The first product must be ladled 
back into the upper half barrel, run 
through again and again, when it will 
be converted into vinegar in three or 
four days. It must then be poured 
into a clean tank or cask, and one or 
two quarts of molasses added to it 
each day, until the molasses settles in 
a bed 3 or 4 inches thick, This im- 
proves the flavor of the vinegar and 
gives it a fine color. ‘This process 


is the quickest and most satisfactory 
that has ever been devised. And as 
the apparatus is inexpensive, and the 
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product is more salable than ordinary 
vinegar, there would seem to be no 
reason why it could not be utilized 
by grocers and other dealers in 

gar, or by private families or in 
viduals either for domestic use or for 
sale, 

Water for Vinegar—Pure soft or 
distilled water ought to be used for 
the manufactuee of good vinegar, and 
if the water is not pure it should be 
purified by filtering through char- 
coal. 

Wash or Liquors for Vinegar— 
‘The commonest alcoholic liquor used 
for commercial vinegar in this coun- 
try consists of about 3 gallons of 
com whisky, 4 gallons of good com- 
mercial vinegar, and 38 gallons of 
Pure water. 

Or 50 gallons of 60 per cent whisky 
and 87 gallons of beer or maltwort. 

Or 2 gallons of brandy, 4 gallons 
of vinegar, and 12 gallons of watery 
With the addition, to promote fermen- 
tation, of about 1 gallon of 9 
sion of equal parts bran 

Or use 14 pounds of su 
Ballon of pure water. 

Or 4 gallon of water to 2 g: 
of cider. Add to the above in 
cases 2 quarts of yeast to every bar- 
Fel of the liquor. 


‘To Ferment Vineg: 
ess of imaking vinegar requires the 
ee of the minute vegetable or- 


—The proc 


pr 
anisms called yeast, and is realy 
hastened hy conditions favorable to 
their growth. ‘This is the reason Usat 
vinegar is made more rapidly in hot 
than in cold weather, and that the 
temperature of 75° to’ 80° F, hastens 


of yeast are, 


the process, ‘The germ 
Jarge mumbers 


of course, present i 
in the lees and mother of old vine- 
gar and also in the vinegar which 
is sonked into the fiber of the cask. 
Hence an old vinegar barrel, if 
sound, is preferable to a new ‘one. 
‘The germs of yeast are also present 
in ordinary vinegar, and if 1 gallon 
of sound vinegar can be added to 
each 8 oF 5 gallons of cider or other 
alcoholie liquor or “wash” from which 
vinegar is to be made, no other yeast 
will be necessary. 

Or good brewers’ yeast may he 
added to the aleoholié liquor et the 
rate of about 2 of a pint to cach 12 
gallons. 

Or homemade hop yeast at the rate 
of 1} pints to 12 gallons, ‘The 
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“wash” should be at a temperature 
of about 75° or 80° F. when the yeast 
is added, and should be kept at or 
near that temperature while the vine- 
gar is being made. Yeast must not 
be scalded as a temperature above 
140° F. kills it. When old vinegar 
Darrels: are employed, or ordinary 
vinegar is put 


inegar formerly made in 
the casks, or used for this purpose, 
is of the same kind and of at least 
equally good quality to the desired 
product. ‘That is, if « fine quality of 
cider vinegar Is desired, only casks 
that have been used In making pure 
cider vinegar, or the best grade of 
cider vinegar itself should be used in 
the prc 

Or boil until tender 14 pints of 
shelled corn to each gallon of the 
rash” and add this in place of 
yeast to promote fermentation, When 
‘the vinegar is sour enough, strain it 
through cheese cloth to remove the 
corn and let stand another week to 
clarify. 

Money in Vinegar—Grocers and 
other merchants who sell vinegar at 
1 should make their own vinegar. 
can th 


ret 


materials, guarantee a pure ar 
-y can also materially ine 
\eit profits. In fact, any per- 
living in the country or small 

profitably manufacture 
iy use and also, if de- 


son 
town, 


hood trade. do. thi 
necessary to leave sai 
attached, at the 

and keep abv 


ighboring houses 
ida sufficient 

regar.» The 
article is so often adul- 
s that most 
sons will prefer to buy homemade 
vinegar at the market rates or bet- 
ter and a satisfactory profit will be 
assured, 


ity of first-class vi 


Cheap Molasses Vinegar—To make 
vinegar by the slow process, fill a 
large jug, keg, or cask with a mix- 
re consisting of 1 quart of best 
New Orleans molasses, 1 pint of 
yeast to each 3 gallons of warm rain 
water. Tie a piece of cheese cloth 
wer the bung to keep out dust and 


nsects, but to admit the air. Place 
the receptacle out of doors in the sun 
during hot weather. Or in cold 
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weather let it stand near the kitchen 
stove. It will be converted into vine- 
gar in from three weeks to a month. 
When it gets low, draw off a supply 
for family use, leaving more or less 
old vinegar with the mother and lees 
in the bottom of the cask, Fill up 
with new liquid in the same propor- 
tions, and let stand until converted 
into vinegar as before, 


Or dissolve 3 a pound of light 
brown “A” or coffee sugar in 2 gal- 
Tons of soft warm water, Add 3 
pints of homemade hop yeast or 14 
pints of good brewers’ yeast to each 
12 gallons. Pour al into a suitable 
keg or cask. 

Or a firkin may be used if fitted 
with a tight cover having one or 

nore auger holes to admit air through 

it, Fill the receptacle about two 
thirds full, or a fittle more, $0 as to 
‘expose as large a surface as possible 
to the air. Cover the openings with 
cheese cloth and let stand in a warm 
place, Where the conditions are fa- 
vorable it will be converted into vine- 
gar in about two weeks or a month, 

Or for a somewhat better quality, 
take 5 gallons of water to 1 gallon of 
molasses, and add a quart of yeast, 
‘The addition of a gallon of good vine- 
gar will hasten the process. Odds 
‘and ends of sirup, as rinsings from 
Sruit Jars, molasses cans, and the like, 
may be added to the liquor from time 
to time, 

Or for a cheaper quality, take 25 
gallons of warm rain water, 4 gallor 
of molasses, and 1 gallon of brewers’ 
yeast. 


To Manufacture Vinegar for Sale. 
—Grocers and other merchants who 
ell vinegar at retail may keep them- 
selves supplied with vinegar in the 
following manner: 

Have on hand three or more bar- 
rels in multiples of three, and use 
them in rotation, If Jess than a bar- 
rel of vinegar is sold each week, three 
barrels will be suificient, as the proc- 
ess will be completed in three weeks 
or less. Commence with a barrel of 
good commercial vinegar. Before it 
is quite empty draw off and pour into 
each of the other two barrels 2 or 3 
gallons of vinegar. Now fill up the 
vinegar barrel with a fresh liquor in 
the proportion of 1 gallon of mo- 
lasses to 5 gallons more or less of 
warm rain water according to. the 
quality of vinegar desired, and about 
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1 quart of yeast for each 12 gallons 
of the mixture, 

Fill up the other two barrels with 
the same liquor. The first or old 
vinegar barrel containing more or less 
lees and mother will turn to vinegar 
very quickly, and may be sold first, 
and refilled when it gets low. By that 
time the second will be ready to use, 
or nearly so, After the three barrels 
are once started, if filled up when 
nearly emptied, they will furnish o 
constant supply. 

Or if upward of two barrels are 
sold each week, six casks may be kept 
going in the same manner. A good- 
sized bunghole should be kept open 
to admit the air, but they should have 
two or three thicknesses of cheese 
cloth tacked over them to keep out 
dust and insects. 

Or to manufacture vinegar on 9 
large seale summer and winter alike, 
it is necessary either to have a Inrge 
cellar equipped with suitable vats or 
casks, or a building which is well 
ventilated, and can be warmed in wine 
ter by means of a furnace or other- 
wise, In addition to suitable arrang 
ments for storing ordinary casks in 
tiers, and the necessary” apparatus 
for leaching the wash through beech- 
wood shavings by the quick or Ger~ 
man process, an important part of 
the equipment is one or more Inrge 
ripening casks or vats capable of 
holding 800 to 1,000 gallons and up- 
ward. The cider or other “wash,” 
after having been turned into vinegar 
y either the slow or quick process 
nd run off into smaller easks, should 
be transferred at intervals to these 
large easks so that the output of the 
establishment will be of @ uniform 
flavor. Care must, of course, be taken 
that the casks, vats, and other appa- 
ratus used to produce a particular 
kind or grade of vinegar should not 
be used for any other purpose, if the 
object is to build up a trade for a 
particular brand or quality. 

Malt Vinegar—In the vicinity of 
breweries, where wort can be pro- 
cured at a reasonable price, malt 
vinegar can be made very cheaply. 
‘Add to ench 25 gallons of wort 1 gal- 
lon of beer yeast. Ferment for about 
thirty-five or forty hours, and draw 
off the liquor into casks about tvo 
thirds full. Let them stand at a tem- 
perature of 70° to 75° F. Keep the 
bungs out to admit plenty of air. 
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Sugar Vinegar—To make sugar 
vinegar for domestic use, add 3 pint 
of yeast to a solution of 13 pounds 
of sugar in 1 gallon of water. Let 
the mixture ferment for about three 
days in a large earthenware jar oF 
other receptacle, placed where the 
temperature will be at least 80° F 
Then draw off the clear liquor from 
‘the sediment into a clean cask and 
add 1 ounce of cream of tartar and 
1 ounce of bruised raisins. Let stand 
until sufficiently sour, clarify, bottle 
and cork for use. 

Or boil any quantity of coarse 
brown sugar with filtered rain water 
at the rate of 2 pounds of sugar to 


the gallon and with a ski 
move the scum as fast as it 
Now add a quart of cold 


every gallon of hot. Let cool, and 
add about a pint of yeast for ¢ 
gallons of the liquor. Run into a 
k. Cover the bunghole with wire 
gauze or seve! knesses of cheese 
cloth, the sun, If 
this vinegar is made in the early 
spring and exposed to s 
it will be ready for use by m 


mer. In win 
required. 
Cider Vinegar—the best q 


gar is undoubtedly that 
providing the apples used 
are sound, ripe, sweet fi As the 
best grades of cider vi i 


ble to separate 
ripe, sweet windfalls from small, un- 
ripe, or defective fruit, and use the 
best fruit for an A 1 grade of cider. 
e usual careless method of making 


months to sour. But, with 
proper care and attention, a better 
grade of cider can be made in a much 
quicker time. The better way is to 
place the cider in a hogshead or 
Inrge tank. Lay the ripening casks, 
with the bungholes open, on th 

sides, exposed to the heat of the sun 
or in a warm cellar, and fill them at 
first only about a quarter full of 
cider. After about two weeks, add 
another quart iking the barrel 
half full, and after two weeks more 
do the same, leaving the cask about 
three quarters ful 
able flat surface inside is left exposed 
to the air. Once a day for the first 
few weeks draw from the spigot a 
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gallon or more of cider and pour it 
from a considerable height through a 
funnel into the bunghole. ‘This keeps 
the cider full of air. Also, put into 
each barrel a pound or more of bread 
Gough, prepared as for making ordi- 
nary wheat bread, in the state in 
which it is ready to be put into the 
oven, 

Other methods recommended for 
hastening the process of fermentation, 
are the addition of a quart or more 
‘of molasses to each cask, 2 ounces of 
brown sugar. to each gallon of cider, 
‘or brown paper dipped in New Or- 
leans molasses. But the bread dough 

perhaps to be preferred. ‘The 
ordinary skunk-eabbage balls, which 
‘occur plentifully in swamps and mead 
‘ows in many localities, are also em- 
ployed for this purpose. 

Or the mother of vinegar from an 
old cider barrel will greatly hasten 
the process. 

Cheap Cider Vinegar.—Save the 
from which cider is made, or 
pomace from the cider mill, Put 
it Into tight casks or hogsheads with 
the head knocked out of one end and 
fa spigot near the bottom, and cover 
with filtered rain water. Tack over 
the top two or three thicknesses of 
cheese cloth to keep out insects and 
dust. Draw off the liquor from the 
bottom as fast as it fermentsy and 
use it to dilute pure cider, ‘Thus 
nearly two barrels of vinegar can be 
made from one of cider. 

To Make Cider Vinegar Quickly. 
Fill a jar or jug with cider and 
add for each gailon of cider a pint 
of New Orleans molasses and a cup- 
ful of good yeast. Take out the cork 
of the jug or leave the cover of the 
jar tilted slightly to admit the air, 
‘he cider will commence to ferment, 
at once and will be turned into vine- 
gar in about a week, Pour off the 
clear into demijohns or bottles and 
cork tightly for use. Leave the lees 
or mother, and fill up the original re- 
ceptacle with fresh cider to repeat 
the process. 

‘To Preserve Vinegar—To preserve 
vinegar after it has ripened to per- 
fection, draw it off from the mother 
into a clean cask and drive in the 
bung to exclude the air. 

Or clarify and bottle it in tightly 
stoppered bottles and store at a low 
temperature. If it again thickens 
and shows traces of mother, it must 
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be once more drawn off into a clean 
vessel. 


Grape Vinegar—The juice of the 
grapes must first be extracted in a 
wine press and allowed to ferment. 
Wine when a year old usually fu 
nishes the best vinegar, as with great- 
er age the wine loses a part of ils 
organic matter and becomes. unsuita- 
ble for vinegar. ‘To make vinegar 
from wine it is first poured into a 
cask containing wine lees, It is the 
placed in cloth sacks in an ironbound 
vat or cask and squeezed through the 
cloth by means of weights from 
above. It is then placed in upright 
casks having a bunghole at the top 
and allowed to sour, same as ci 
negar. If casks are exposed to the 
suminer sun, the contents turn to 
vinegar in about two weeks, But 
winter the process in a warm room 
requires a month or more. ‘The tem- 
perature should be 78° to 86° F. The 
¢ is next drawn off into barrels 
containing beech-wood chips, to clar- 
ify for about two weeks. Tt is thr 
ready for use. ‘The original cask, 
containing the residue of mother, is 
used without cleansing to ferment 
tional wine. 


adi 
making the best qualities of 
vinegar the wine is first clarified by 


running it into casks or vats contain 
ing beech shavings. ‘The ripening 
casks are then filled about » quarter 
full of boiling vinegar, which is. al- 
lowed to stand for three or four days, 
after which the wine is gradually 
aided at the rate of about a gallon 
at a time until the casks are filled. 
After about two or three weeks the 
wine is turned to vinegar. One half 
fs then drawn off and bottled or 
stored for use, and the cask is re- 
filled as before. ‘This process is some 
times continued for ten years, with- 
out the easks ever becoming more 
than half empty, but after that length 

ime it is necessary to remove the 
mulated sediment. 

White-Wine Vinegar.—Crush 2 
pounds of clean juiey raisins. Add 
& gallon of filtered rain water, place 
ina 2-gallon jug uncorked, and let it 
stand in a warm place. In about a 
month it will be converted into pure 
white-wine vinegar. 

Pour out the clear vinegar through 
heese-cloth strainer, leaving the 
raisins and sediment in the jugs add 
} pound of raisins in another gallon 
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of water, and repeat the process. 

Corn Vinegar.—Boil in a gallon of 
rain water a pint of shelled Indian 
corn until the kernels burst. Pour 
the whole into a 2-gallon stone jug 
and add filtered rain water to supply 
that lost by evaporation, making a 
gallon all told, Dissolve 4 pound of 
granulated sugar in 4 pound of soft 
water by brin to a boil. Pour 


Let stand 
in a warm place at a temperature of 
15° or 80° F. It will be converted 
‘gar in about a month, Pour 
\egar into another jug, 
leaving about half the mother, ‘and 
repeat the process. 
To preserve th 


vinegar, cover the 


mouth of the j hn picce of 
a dry, warm 
iakes vinegar 


about as cheaply as it ean be made, 
and gives a quality that is preferred 

nany to ordinary cider vinegar. 
worth trying. 

To Clarify Vineger—To clarify 
vinegar for bottli it off i 
f# clean cask or other vessel and throw 
into itm handful more or less of 
shredded isinglass. Let it stand for 
a few and filter through a 


tilled by heating in an ordinary re- 
tort by means of a sand bath, about 
7 pints being carried over from each 
gallon, No lead or pewter can be 
used in any part of the retort or con- 

acid acting upon 
yetals produces apo 


these 
compound. D 
er than the ordinary comm 
cle for the reason that water boils at 
a lower temperature than acetic acid. 
Hence more water than acetic acid 


arti- 


is carried over. Distilled vinegar is 
used principally by druggists. 
To Decolorize Vinegar. — Sub- 


stances recommended for this pur- 
pose are ivory black, bone black or 
ordinary charcoal, all of which have 
the property of absorbing the various 
coloring matters so as to reduce 
ordinary cider, red wine, or other 
highly colored vinegar to a limpid and 
transparent whiteness. 

‘Mix with each gallon of red wine 
or cider vinegar about 6 ounces of 
pure bone chareoal, from which, by 
means of a coarse sieve, all loose dust 


THE SURVIVOR Vol. 5 


and small grains have been removed. 
Place the whole in a glass or carthen- 
ware vessel and shake or stir from 
time to time until the color has been 
removed. 

Or the charcoal, in the same pi 
portion, can be thrown into an ordi 
nary cask, and the contents stirred 
‘occasionally, 

Or if the cask is bunged up, the 
cask may be rolled or rocked, or 
ended up from time to time, to. bring 
the charcoal in contact with all parts 
of the vinegar. 

Or a double bag of any desired size 

ay be made of coarse linen and 
lined with a layer of charcoal 2 or 8 

iches in thickness. ‘This should be 
quilted sufficiently to prevent the 
coal from settling or bunching 
Vinegar may be decolorized by 
ing through this. 

Strength of Vinegar—The strength 
of vinegar or the amount of acetic 
acid which is contained in_ different 
specimens, differs greatly. ‘To deter- 
tine the proportion of sclic’ acid 
suspend 4 or 5 ounces, by weight, of 
broken pieces of fine marble in’ 16 

unces, by weight, of vinegar. The 
acetic acid will attack the marble 
and will be gradually neutralized. 
Let stand overnight. Remove the 
marble, rinse it in cold water, dry it 
thoroughly with gentle heat ‘on top 
of the stove (but take care not to 
melt it), and weigh it carefully, § of 
its loss in weight is the quantity of 
actual acetic acid contained in the 
sample, And from this amount the 
proportion of acetic acid can be rea‘ 
ily obtained. 

Good vinegar should contain about 
5 per cent of absolute acetic acid, 
‘The commercial test is the num- 
ber of grains of pure carbonate of 
potassium that will exactly neutralize 
1 fluid ounce of vinegar. If 20 grains 
of carbonate of potassium are re- 
quired, the sample is known as 20 
grains’ strength. 

Purity of Vinegar—Various min- 
eral acids, as sulphuric, nitric, hydro- 
chloric and others, are sometimes 
added to vinegar as adulterants. to 
increase its acidity, and for other 
purposes. Red pepper, mustard, and 
other acrid substances ‘are also used, 
and traces of copper and lend are 
sometimes derived from the vats or 
kettles in which the vinegar is pre- 
pared. 
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‘Test for Sulphuric Acid—Stir into 
a sample of suspected vinegar a stall 
quantity of potato starch and bring 
to a boil. Remove from the fire and 
Jet stand until entirely cotd. Add 
slowly, drop by drop, a solution of 
iodine. If the vinegar is pure, the 
odine solution will produce the blue 
color of iodide of starch, but if sul- 
phurie acid is present the starch will 
have been converted by boiling into 
dextrin, and the blue color will not 
appear. 

Or dip a piece of writing paper in 
the vinegar and heat it over the 
stoves if the vinegar is pure, the pa- 
per will not be charred, but the pres- 
ence of 2 per cent or more of sul- 
phuric acid will char it. 

Or @ more delicate test consists in 
bringing to a boil a solution of } 
ounce of sugar in 16 ounces of water 
and when it reaches the boiling point 
dipping into it a china cup or sauce: 
If a drop of vinegar is Jet fall on 
china surface while moistened with 
sirup at the temperature of boiling 
water (212° F.) if pure it will pro- 
duce no perceptible effect. But if it 
contains the slightest trace of sul- 
phurie acid it will produce a spot of 
color ranging from pale green to a 
darker brown or black in proportion 
to the quantity of free sulphurie acid 
present. 

Test for Hydrochloric Acid —To 
test for hydrochloric acid use the 
‘4 potato-starch nnd solution-of- 
ne test for sulphuric cid; the 
reaction will be the same. 

Or add to the suspected sample 
little silver nitrate, which, if hydro- 
acid ts present, will produce 


a white precipitate. 

Test for Nitric Acid—To test for 
nitric acid, add a solution of indi 
to the sample of vinegar and bring 
to a boil. The nitric acid can be de- 
tected by a yellow color. 

Tests for Other Adulterants. 
Aiscover the presence of red 
mustard, ete, boil down the 
until all the water It contains has 
been evaporated, when, if these sub- 
stances are present, the resulting ex 
tract will have a sharp, biting taste. 

To test for copper, add potassium 
ferrocyanide, which will give a brown, 
precipitate. 

“To test for lead, add hydrogen sul- 
phide, which will give a black pre~ 
Cipitate, or potassiun iodine, which 
will produce a yellow precipitate. 
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To Strengthen Vinegar. — To 
strengthen a quantity of weak vine- 
gar, boil down a gallon of good ¥ 
gar to 2 quarts, and let it stand 
sun for a week or ten days. 
this to about six times its own bulk 
of weak vinegar. ‘The whole will be 
strengthened and given an agreeable 
Ssror. 


SPECIAL VINEGARS 


Aromatic Vinegar—This is a mix- 
ture or compound of strong acetic 
acid or ordinary vinegar with val 
‘ous essential oils. Tt is a volatile and 


powerful perfume having a pungent 
odor and is 


ffed in the nostrils as 

Tanguor, faintness, ner 

‘To produce the best qualities of 
sar, a glacial or cryst 


Arops, more or less, of the oils of 
clove, lavender, rosemary, calamus, 
to 1 ounce of glacial acetic acid. 
atic vinegar must be kept 
tightly corked, For use it may be 
Aropped on a sponge or snuffed from 

Jnaigrette. It may also be used 
for warts, corns, and 
jouses. But on account of 
its caustic pro 
ly kept from clothing and the skin, 
1 burns with cooking 


soda 
Imitation of Aromatic Vinegar— 
led down 

til 90 per 


ft to 25 per cent of its bulk has 
been lost by evaporation, and the 
inder 
"To this. the esse nay 
the above proportio 
Is good grade of aror 


e . 
Fruit Vinegars.—The juices of 
fruits, as raspberri 
gooseberries, and the like, 
‘sufficient sugar to ferment 
produce an aleohotic 
finegar can be 
with or without the add 
sirup oF molasses. 
‘o make vinegar from 


most ordi 


fruits, ex- 
ng the fruit 

of water. 
e through several 


with about its own quanti 
‘Squeeze out the j 

knesses of cheese cloth. ‘This may 
sticks at either 


lon of fruit juice add about a quar- 
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ter pint of good yeast, and let stand 
in en open jug or jar with the cover 
slightly tilled at a temperature of 
70" or 80° F. 

Or the boiled fruit juice may be 
allowed to stand for two or three 
days, to ferment before straining, 
‘And the yeast may be added after 
the fermented liquor has been freed 
from the fruit pulp. 

Vinegar made from fruit juices ts 
‘of better quality and keeps better 
than that made from malt liquors. 
‘These juices are often prepared in 
much the same manner before they 
are fully turned into ‘vinegar and 
used as cooling drinks. And ordi- 
nary vinegar is frequently flavored 
with fruit juices for table use, ‘The 
following inelude miscellaneous ree~ 
pes of these 

Raspberry Vinegar—Pick over 1} 
pints of fresh raspberries. Place them 
in an earthenware jar or jug, and 
pour over them 3 pints of pure vine- 
gar, After twenty-four hours strain 
out the liquor, discard the fruit 
pulp, clean the jar, place in it 14 

ints of fresh raspberries, and pour 
the liquor over them. After another 
twenty-four hours repeat the process 
for the third time, thus using all told, 
44 pints of fresh raspberries. Decant 
the clear liquor through two or three 
thicknesses of cheese cloth, without 
squeezing, into a double boiler of 
graniteware, porcelain, or tin, But 
do not use ‘a graniteware kettle that 
is chipped so as to expose the iron, 

Stir in until dissolved 1 pound of 
crushed loaf sugar for each pint of 
liquor. Boil for one hour, taking off 
the scum with a skithmer as fast as 
it appears. Bottle, cork, and seal. 

Gooseberry Vinegar—Mash in # 
suitable vessel half a bushel of ripe 
gooseberries, Using for this purpose 
the end of a stick of hard wood. 
‘Add 6 gallons of lukewarm rain wa- 
ter, and let stand twenty-four hours. 
Strain through several thicknesses 
of cheese cloth, stir in 12 pounds of 
coarse brown sugar, and pour the 
whole into a 9-gallon cask, filling it 
up with warm rain water. Let stand 
three or four days, stirring several 
times a day to dissolve the sugary 
which settles at the bottom. Head 
up the cask, pack two or three thick- 
nesses of cheese cloth over the bung- 
hiole, and place the gask in a warm 
place, near the kitchen stove indoors, 
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Dut not in the sun. It will be turned 
into vinegar in from nine to twelve 
mnonths, It may then be strained and 
bottled for use. 50 
gooseber 

est white-wine vinegar, 
make a better quality of pickles 
than the most expensive vinegar of 
commerce, preserving the ingredie 
etter, whereas the eost is next to 
nothing. 

Or for each quart of ripe gooseber- 
vies, add 3 quarts of water, ferment 
forty-eight hours, strain, stir in 14 
pounds of sugar, and Tet stand in a 
warm place ten months or more, whe 
It will be ready for use. 

Raspberry, com, and other frui 
vinegars may be made by the sam 
plan, and substantially the same pro= 
portions may be observed. 

Morse-Radish Vinegar, — Mix 1} 
ounces of horse-radish, 4 ounce of 
minced shallot, 3 ounce of Cayenne 
pepper or paprika, and pour over it 
f pint of vinegar, "Let stand a week 
or ten days, strain through ch 
cloth and bottle for ws 


Cucumber Vinegar.—Place in a 
large stone jar about 1 dozen large 
cucumbers, pared and sliced, 4 large 
onions, pared and sliced, 2 or 8 
of garlic and shallots, 2 tablespoon 
fuls of salt, 3 tablespoonfuls of black 
or white pepper, and 4 teaspoonful 
of paprika or Cayenne, Let. stand 
four or five days, bring to a boil, cool 
and strain, or filter through i 
cloth or filter paper, and bottle for 
table use. 

Chili Vinegar—Chop fine 25 chili 
peppers and pour over them 4 pint 
or more of pure vinegar, Let stand 
nhout ten days or two weeks, st 
through cheese cloth and preserve in 
small bottles tightly corked for table 
use. 

Cayenne Vinegar—Place } ounce 
of Cayenne pepper or paprika ina 
glass bottle and pour over it a pint 
of pure vinegar, Let stand @ mon 
or more, shaking frequently. Strai 
into small bottles and cork tightly 

Shallot Vinegar—Chop fine $ doz- 
en shallots, put them in a glass bot- 
tle, pour over them a pint of pure 
vinegar. Cork tightly. Let stand a 
month or more, strain and preserve 
in small bottles tightly corked. 

Camp Vinegar—Chop together 3 
dozen anchovies, 1 shallot, 1 clove of 
garlic, and stir in } saltspoonful of 


Cayenne and 2 ounces of walnut cat- 
sup. Place in a glass bottle and pour 
over it 3 pint pure vinegar. Let stand 
a week or ten days, strain and bottle 
for use. 


Garlic Vinegar.—Place in a glass 
bottle 1 ounce of finely chopped gar~ 
lic, pour over it a p it 
gar. Let stand ten day: 
quently, strain and bottle for use. 
Curry Vinegar—Place 3 ounces of 
y powder in a glass bottle, add 
8 pints of strong vinegar, Let stand 
‘a week or ten days in a warm place, 
strain and bottle for use, 


PICKLES AND PICKLING 
Pickling Vegetables. — Almost 


served for table use b 
spiced vinegar. ‘The objects to be 
obtained are to secure firmness oF 
hardness of texture, to impart a fine 
bright green or othsr color, to kill all 
germs of decay that may be present, 
and to protect from the air. 

Firmness of texture is secured by 
steeping the vegetable in strong brine 
for a number of days, 
them over at i 
doubtful spr 
done by lifting them from the b 
rinsing them and after they have been 
picked over, covering them with brine 
that is freshly made, ‘The excess of 
brine may then be removed by fresh- 
ening them in pure salt water for 
twenty-four hours or more. 

‘A fine green is imparted by lining 
a kettle with fresh vine leaves and 
packing the pickles with these in al- 
ternate layers. ‘The addition of pow- 
dered alum sprinkled among the lay- 
ers assists in setting or fixing the 
color. ‘They are then covered. with 
cold water and boiled for two hours 
or more until the color is satisfac 
tory. Cooking, of course, softens 
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them, but their freshness may be re- 
stored by dropping them into iced 
water for an hour or two. 
ally, sealding hot pickling 

aid is poured over them both to Mil 
the germs of decay and exclude the 
air, And this process may be re- 
peated by pouring off the pickling 
liquid, bringing it to a boil and again 
pouring it over them at intervals of 


MI cvery two or three days for a fort- 


ght. ‘The jars may then be sealed, 
or a layer of cotton batting tied over 
them to exclude the germs that float 
in the air, and thus they may be pre- 
served for years. 

To Select Cucumbers for Pickling. 
—Plant for pickles a variety of cu- 
cumbers that bears a large number 
of small cueumnbers, only 2 or 3 inches 
long when ripe, ‘These are small, 
compact, and make firm, erisp pickles 
that are preferred by most persons 
to the large cucumber pickles, which, 
when ripe, are 5 to T inches long, 9 
to 3 inches thick, and full of seeds, 

Or use the small, unripe specimens 
of the large varieties. Cut the cu- 
cumbers from the vines carefully, 
Leave part of the stem on, And take 
care to handle them gently, If 
bruised they will become soft and de- 
cay. Pick the vines clean each morn- 
ing of all that are of a suitable size. 
‘This keeps the vines bearing, Pick 
them over carefully. ‘Throw out any. 
that “are bruised or spotted in any 
way. And,if an Al quality of pickles 
is desired, either for home use or for 
sale, sort them into lots of un 
size’and shape. 


To Preserve Cucumbers for Pickles. 
Have ready two or more stout 
wooden tubs or earthenware jars, and 
in these each morning as fast as’ they 
are gathered pack the pickles in lay- 
ers. First put on the bottoin of the 
vessel a layer of salt 4 inch thick, 
then a layer of cucumbers, Over 
them put a layer of salt about 3 inch 
thick. When about 30 cucumbers 
have been packed in this way, add a 
large cupful of water. ‘This will dis- 
solve the salt and make brine enough 
to cover the cucumbers. Put a stout 
board, with a stone on top, over the 
cucumbers to press them down in the 
brine. Continue to add more cucumn- 
bers from time to time as they are 
ready, picking them if possible in the 
morning before the dew is off. Add 
salt and water until the keg is full. 
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Weigh down the cucumbers securely 
under the brine and until ready to do 
them up store the keg in a cold cel- 
Jar. Look at them now and then to 
be sure that they are kept under the 
brine, and add more brine, if neces- 
sary, to replace the water lost by 
evaporation, Let stand in brine ten 
days to two weeks, or until they be- 
come yellow. But they will not be in- 
jured if allowed to stand longer, pro- 
Vided the brine covers them. 

Or after standing in cold brine for 
one week, lift them carefully from 
the brine with the hands, so as not to 
Place the brine over the 


Immerse 
the cueumbers in the brine while boil- 
ing hot. 

Or some authorities recommend 


that the brine be poured off, heated, 
and again poured over the pickles 
‘each day for a week or more, or every 
two or three days, But the better 
opinion seems to be in favor of steep- 
ing or immersing them in cold brine 
for longer period to draw out the 
rank Juices that occur in all erude 
fruit ‘rather than to. pour scalding 
brine over them, Sealding is thought 
by many to be wnnecessary, and to 
tend to make the pickles soft. 


‘To Store Plokles.—Wooden tubs or 


casks are to be preferred for storing 
pickles in large quantities, or glass 
bottles or fruit jars for the finer 
qualities. ‘There is an advantage in 
small bottles, erocks, or jars as only 

need be'opened at a 


Porcelain, graniteware, aluminum, 
or new tinware are the most suitable 
vessels in which to heat the vinegar 
and the brine. Anything that has 
held grease will spoil pickles. 

If packed in wide-mouthed glass 
bottles or fruit jars, seal tightly, or 
cork and cover the corks with melted 
parafin or other bottle wax. But if 
the pickles are laid down in jars or 
kegs they should be looked over ocen- 
sionally, and if any of them are soft 
they should be removed, the vinegar 
turned out, scalded, and again poured 
over the pickles. ‘There must be sui- 
cient vinegar to cover the pickles 
thoroughly, and it must he of at least 
medium strength. If the vinegar be- 
comes weak, pour out and replace 
with fresh vinegar scalding hot. ‘The 
addition of a little sugar when the 
pickles are looked over helps to keep 
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them and improves their flavor. By 
the blending of the flavors of the va~ 
rious ingredients, pickles, if properly 
laid down, should improve with age. 

Store pickles in a cold place, as 
they are kept too warm they may be 
attacked by the smnall fy so familiar 
in autumn. 

Or to lay down pickles permanently 
in brine, cover them with boiling 
water and let stand until they are 
cold. Drain thoroughly. Put a layer 
of dry salt in the bottom of the bar- 
rel, put down a layer of pickles, cover 
with dry salt, and so continue. Add 
no water. Put a weight above them 
and their juice will furnish the neces- 
sary moisture to dissolve the salt and 
make sufficient brine to, cover them. 
A small quantity can be freshened 
from time to time and freshly pickled 
as required for usc. But this method 
of Inying down pickles is not the one 
commonly preferred. 

To Freshen Cucumbers. — After 
cucumbers have been steeped in brine 
until they are entirely yellow, and 
about three days before they are to 
be done up, lift them carefully from 
the brine into a clean vessel, cover 
them with elean cold water and let 
stand three or four days, changing 
the water each day or oftener to 
freshen them. 

To Pickle Cucumbers—Pack the 
freshened cucumbers in wide-mouthed 
bottles or jars and pour over them 
cither pure vinegar boiling hot or any 
desired pickle of spiced vinegar and 
seal. 

Or first pour over them pure 
gar scalding hot and let stand in a 
warm place until they become green. 
Every two or three days pour off the 
vinegar, reheat it and again pour 
it over the cucumbers scalding hots 
when the color is satisfactory pour 
off the pure vinegar and cover them 
with the spiced pickle if desired. But 
while the above is recommended as a 
thorough method designed to prepare 
‘a high-grade quality of pickles, rec- 
ommendations of authorities differ 
very widely and good practice doubt- 
less. varies equally as much or more. 
One authority recommends merely 
shing cucumbers in salt and water, 
mediately bottling and cover- 
ing them with boiling hot pickle. 
Another, scalding fresh-picked cu- 
cumbers with boiling brine, and when 
cold draining and at once covering 
them with boiling vinegar. Another 
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would cover fresh-picked cucumbers 
at once with boiling vinegar contain- 
ing a handful of salt, reheating the 
vinegar every two or three days until 
they become green, then pickling and 
sealing. Hence it may be inferred 
that preserving in brine before pic- 
Iding is not necesssary, but we prefer 
to recommend it for reasons already 
stated, 

Authorities also differ as to whether 
the brine should be cold or heated, 
and the length of time the cucumbers 
should be immersed in brine, and also 
as to whether it is suficient to cover 
the cucumbers with scalding vinegar 
and immediately seal, or preferable 
to let them stand, reheating the vine- 
gar occasionelly to green them, All 
of these questions must be decided by 
each person for himself according to 
the grade of pickles desired, and his 
willingness to take the necessary 
pains. In general, it is believed that 
the slower and more painstaking the 
process, the better will be the quality 
of the product, 

‘Utensils for Pickling—It was for- 
merly customary to make pickles in 
kettles of brass or bell metal in order 
to give them a bright green color, 
and also to add more or less alum for 
same purpose, But the action of 
the acetic acid contained in vinegar 
upon brass and similar metals is to 
produce a poisonous compound, es- 
pecially if the pickles are allowed to 
stand in them until they become cold. 
The use of alum is also injurious, 
and for the same reason cheap earth= 
enware, which is frequently glazed 
with lead, should not be employed. 

Many ‘people have a prejudice 
against deep green pickles found on 
the market, on account of the fear 
that poisonous substances may have 
been used in the manufacture. Hence 
homemade pickles of a good color 
and flavor usually find a ready and 
profitable local markets 


To Test Pickles for Copper—To 
find out if pickles are poisonous from 
having been cooked in brass or cop- 
per kettles, chop a sample of the 
pickle fine, place it in a glass bottle 
with a few drams of liquid ammonia 
diluted with about half as much water. 
Shake thoroughly, and if there are 
any traces of copper in the pickles 
the contents will be of a deep blue 
color. 


‘Vinegar for Pickles—White-wine 
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or sugar vineger is perhaps the most 
suitable for a fine grade of pickles. 
But any good quality of vinegar that 
is fully ripened and has been pi 
viously clarified may be used. ‘The 
vinegar should be boiled and freed 
from mother or sediment that would 
cause the pickles to ferment. 


‘ounce or 0 of shredded isinglass 
each gallon of vinegar and let stand 
fa few days to clear, Strain through 
cheese cloth. 

‘To Keep Vinegar Free from Mold. 
Lay a small bag of thin muslin 
containing mustard on top of the 
pickles, If the vinegar has been 
properly boiled and clarified, it will 
tend to prevent the formation of 
mold. 

‘To Strengthen Wenk Vinegar— 
Pour it off the pickles, bring it to a 
boil, pour it back over them and 
add about 4 teaspoonful of alum and 
spread over the top Inyer a piece of 
brown paper soaked in New Orleans 
molasses. 

Or boil down the vinegar with very 
gentle heat so as to allow it to lose 
its surplus water by evaporati 

Or allow it to freeze, and remove the 
ice before it melts. Acetic acid docs 
not readily freeze, Hence the quan- 
tity of acid in proportion to the bulk 
of water becomes greater. 


Spleed Pickle—the following. rect- 
pes are recommended for pickling 
liquids for cucumbers and other vege 
tables, mixed pickles, ete, including 
mushrooms, onions, walnuts, eucut 
ers, cauliflowers, samphires, gre 
gooseberries barberries, radish pod 
melons, French beans, tomatoes, 
ons, peaches, garlic, peas, codlins, 
root, and red cabbage without 
brine and with cold vinegar. ‘The 
smaller and more delicate vegetables 
should not be soaked in brine as long 
fas the larger and the coarser sorts, 
and may in some cases be pickled 
cold by pouring over them strong 
pickling vinegar without scalding. 
Spices for pickles should not be 
round, and should be slightly bruised 
or crushed in a mortar, which may be 
improvised by using a wooden bowl 
‘and a potato masher as a pestle, or 
the end of a hard piece of wood. 
When ground spices are used they 
should be tied up in bags of thin 
muslin, To make spiced pickle add 
to 1 gallon of vinegar 1 cup of salt, 


1 cup of sugar, 1 handful of horse- 
radish, 2 tablespoonfuls of mustard, 
1 green pepper. 

Or to every 2 quarts of vinegar add 
} ounce of mace, 1 ounce of gin- 
ger sliced, 1 dozen cloves, 1 ounce of 
black pepper, I handful of salt. Boil 
all together for not more than five 
minutes, and pour over the pickles 
scalding hot. 

Or add to the above if desired 3 or 
4 cloves of garlie and shallots. 

Or to 3 quarts of pure white-wine 
or other strong vinegar add 2 ounces 
of ginger, 4 ounce of mace, 4 pound 
of salt, 4 tablespoonful of Cayenne 
pepper, 1 ounce of white or black 
pepper unground, 1 ounce of mustard 
seed, + ounces of. shallots. Boil to- 
gether not n five minutes 
‘and pour over cucumbers and other 
hard, firm vegetables scalding hot, 
or over sinall and delicate vegetables 
cold. 

‘Or crush together in a mortar 4 
es of unground black pepper, 2 
nger root, 1 ounce of all- 
‘and 4 ounces of salt. Cayenne, 


paprik arlic may be added in 
‘small Place a 
quart of vi enameled 


saucepan, and bring to a Stir 
in these spices. Let boil, not_more 
five minutes and pour over the 


bage or fancy 

Or place these spices in a glass 
bottle or stone jar, cover with a 
quart of green vinegar, seal and let 
stand ina warm place three or four 
days, shaking frequently. Pour over 
the pickles either hot or cold, 

Or to 1 gallon of vinegar add 6 
ounces of salt, 1 ounce of spice, 1 
ounce of mustard, 4 ounce of mace, 
4 ounce of cloves, 4 ounce of nutmes, 
ounces of sliced horse-radish, Bruise 
these spices in water, mix, cover with 
cold water and boll not over five min- 
utes. Pour over the pickles hot or 
cold, and if desired, after letting them 
stand twenty-four hours, place the 
whole in porcelain saucepan and 
simmer until the color is satisfactory. 
Bottle and seal. 

Or to every 2 quarts of vinegar add 
1 teaspoonful of black pepper, I tea- 
spoonful of mace, 3 cupful of sugar. 
Let the mixture boil up not to exceed 
five minutes. They may be bottled 
hot or cold and will be at once ready 
for use. a 
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Or heat the vinegar and pour it 
boiling hot over the pickles. 

Or place in a porcelain kettle 100 
small cucumbers previously soaked in 
brine and freshened, cover with vine~ 

jar, add a handful of pepper corns, 

‘a handful of horse-radish, I ounce of 
cloves, 1 ounce of white mustard seed, 
‘a small quantity of Cayenne or pa- 
prika, and let the whole boil not to 
exceed five minutes. 

Or heat the vinegar and spice and 
pour it hot over the pickles. ‘The 
addition of horse-radish helps to keep 
the pickles sweet and sound, Old- 
{ime housewives used often to add to 
the pickles a little dill from the herb 
bed. 
Or to each gallon of vinegar add 
1 pound of good quality brown sux 
gar, 1 tablespoonful of olive oll, 1 
tablespoonful of mustard seed, 1 ta- 
Ulespoonful of green pepper pods, 
2 ounces of horse-radish, 4 ounce of 
cloves, 4 ounce of mace, 1 ounce of 
ginger, 1 ounce of allspice, 

To Pickle Large Cucumbers—Pare 
7 pounds of large cucumbers, remove 
the seeds and cut into inch pieces, 
Cover with vinegar and water, half 
and half, and add a large pinch of 
salt, Boil until clear but not over= 
done, Drain ina colander. 

‘To one pint of good vinegar add 3} 
pounds of brown sugar; as soon as it 

nes to the boiling point put the cu- 
cumbers back into the kettle and let 
the whole boil up. Again drain 
through the colander, and when cold 
put them in layers in w jar, sprinkle 
between the layers sticis cinnamon, 
cloves, allspice, a few kernels of black 
‘a little mace, and a handful 


Or cut a picce from the large end 
of each cucumber, leaving it attached 
by a piece of the skin. Scoop out the 
seeds and steep in strong brine for 


‘a week until entirely yellow, Stuff 
with equal parts mustard — seed, 
ground ginger, and pepper, with the 
addition of small onions, shallots, oF 
garlic if desired. Sew on the tops 
and cover with pickling liquid as for 
gherkins. 

To Pickle Melons and Mangoes— 
Prepare as for large cucumbers, cut- 
ing off the top and stuffing the in- 
side with the same mixture. Or 
ickle as for gherkins. First steep 
strong brine for a week or more, 
then freshen in clear water and pickle 
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in pure vinegar or spiced pickling 
liquid, as preferred. 

Sweet Pickles — Cucumbers and 
Melons—Prepare as for gherkins by 
steeping in strong brine for a week 
or more, Quarter them, take out the 
seed and pulp, freshen in clear water 
for three or four days, and cover with 
fa sirup prepared of sugar, ginger, 
and Jemon as follows: 

Dip 1 pound of loaf sugar lump by 
lump in clear, soft water and place 

ft porcelain saucepan. 


Stir in 4 ounce of bruised ginger and 
i in the 


to the thread, stirri 
Juice and grated rind of one len 
Pour over the melons éold. 
If fresh grape- 
vin able, line a ket- 
tle with these and pack’ into it the 
cucumbers, ete, in alternate Inyers 
with vine’ leaves, and put a thick 
layer of vine leaves on top. In addi- 
tion, sprinkle powdered alum, if de- 
sired, among the layers and over the 
top. Fill up the kettle with cold water 
and cook or steam the contents over 
a slow fire for two hours, or until 
the color is satisfactory. Drain off 
the hot water through a colander, in 
erse the vegetables iinmediately in 
fced water, and let stand for an hour 
or more to harden. ‘Then pack in a 
suitable vessel and pour scalding hot 
pickling liquid over ti 
Or the vine leaves may be used 
without the alum and will assist in 
giving a fine green color to the 
pickles. 


MIXED PICKLES 


‘To make cheap mixed pi 
at hand a keg containing 
put into it from time to time odds 
and ends of vegetables, as small green 
beans, young cneumbers, small onio 
radish pods, bits of cauliflower, and 
the like, adding vinegar from time to 
time to keep the vegetables, covered. 
‘Thus any odd vegetables can be pre~ 
served without expense except for the 
vinegar, spice, ete., and with very lite 
tle trouble. When the keg is nearly 
full place the contents in a suitable 
kettle with vine leaves and boil them 
about two hours. 

Drain off the hot vinegar, immerse 
the vegetables in cold water for an 
hour or more to harden, add spices 
to the vinegar, boil for five minutes, 
drain the vegetables thoroughly, place 
‘them in a suitable keg or jar and 
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pour the scalding hot pickling liquid 
over them. 

Or take any assortment of succu- 
dent vegetables, as small French beans 
of uniform size, small select gherkins 
2 or 3 inches long, small cucumbers 
sliced, and prepare them as for ordi- 
nary cucumber pickles. 

Prepare separately such vegeta- 
bles as broccoli, cauliflower stripped 
into branches, small pickling onions 
peeled, small red peppers, capsicuns, 
radish’ pods, small fruit, white and 
red cabbage, celery, 
and the like by steeping for a short 


and 'slightly 
pack the gherkins and sliced eucum- 
bers with the other vegetables i 
wide-mouthed glass bottles or jars in 
such a way as to show the greatest 
variety of color and display the con- 
tents to the best e¢vantage. Much 
of the attractiveness and consequent 


taining turmeric, which will improve 
the color. For each gallon of vinegar 
mix 4 ounces of ginger, 4 ounces of 
turmeric, 2 ounces of white pepper, 
2 ounces of chili pepper, 2 ounces of 
ice, L ounce of garlic, 3 ounce of 
shallots, § pound of bay salt. Bruise 
together in a mortar and boil in the 
Vinegar not to exceed five minutes. 
Pour this liquid sealding hot over the 
vegetables and when cold slice in ¢ 
pound of horse-radish and stir in 1 
pound of mustard seed. 
Or for each gallon of vinegar mix 
8 ounces of bay salt, 4 pound of mus- 
tard, 2 ounces of turmeric, 3 ounces 
of ginger, 1 ounce of cloves, 3 ounce 
of black pepper, Cayenne, or paprika 
to taste. Bruise the spices in a mor- 
tar, mix all together and boil in the 
vinegar not more than fire minutes. 
‘Mustard Pickles—Steep in a weak 
mur hours about 
i) 1 quart of 
pickling onions, 2 quarts of small 
green tomatoes, 1 small cabbage 
head chopped fine, or one large cau- 
liflower pulled into branches with 3 
or 4 green peppers and boil. ‘Then 
stir together in a mixing bowl 1 cup 
of flour, 6 tablespoonfuls of mustard, 
I heaping teaspoonful of turmeric, 1 
quart of sugar. Rub up with a little 
cold vinegar and stir in the addi- 
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tional vinegar to make 2 quarts in all. 
Cook over a brisk fire, stirring con- 
stantly until it thickens. Pour over 
the pickles scalding hot and seal. 
‘Cut into small pieces 1 quart of 
Jarge green cucumbers, 1 quart of 
very small gherkins,2 inches in length 
or less, 1 quart of white button 
onions, "1 quart of green tomatoes 
cubes, 1 large cauli- 
flower pulled into tiny flowerets, and 
4 peppers sliced and cut into cubes, 
Do not chop the ingredients, but cut 
nto cubes or chunks 2 to 4 inch 
in thickness, Soak for twenty-four 
hours in a weak brine of about 1 
cupful of salt in a gallon of water. 


Place the whole on the fire, bring to 
‘& boil and pour into a colander to 
Grain, Mix together in a bowl 6 ta- 
blespoonfuls of ground mustard, 1 of 
turmeric, 1 cupful of flour, 1 cupful 
of brown sugar, mix dry, rub into a 
smooth cream with a jittle vinegar, 
‘and dilute with additional vinegar, 2 
quarts being used in all. Pour the 
mixture into a preserving kettle and 
Jet it boil until it thickens, then stir 
{in the pickles, let them boil up. Pour 
into suitable cans or jars, and sl. 

Or for sweet chowchow, cut into 
inch cubes 2 dozen small cucumbers, 
6 green peppers, or 3 green and 3 red 
peppers, and 2 quarts of green toma- 
toes. Add 2 quarts of small button 
onions, 2 heads of cauliflower picked 
into pieces. Place these in a presery= 
ing kettle, and pour over them a 
sauce composed as follows: 

Mix together in a bowl 4 teaspoon- 
fuls of celery seed, 1 cupful of mus- 
tard, 3 ounce of turmeric, 4 cupfuls 
of sugar. Rub to a smooth paste with 
a little of the vinegar and dilute with 
the remainder of the vinegar, using 
2 quarts in all, Pour over the 
strained pickles, bring them to a boil, 
pour out and seal. 

India Pickle. — Chop together 1 
peck of green tomatoes, 1 sinall head 
of cabbage, 6 or 8 large green pep- 
pers and 8 large onions. Mix and 
cover with vinegar and boil until they 
are tender. Salt to taste. Drain in 
a colander. Add a dressing composed 
of 4 pound of mustard with 2 table- 
spoonfuls of curry powder stirred to 
the consistency of cream with vine- 
gar. Mix well and seal in glass jars 
or wide-mouthed bottles. 


Spanish Peppers—Steep in brine 
for three days 4 dozen good-sized eu- 
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cumbers. On the second day slice } 
dozen onions and chop fine 4 peck of 
green tomatoes and 2 heads of cab- 
age. Sprinkle these with salt and 
et stand overnight. Now drain the 
cucumbers from the brine, eut in 
slices, place all in a preserving kettle 
‘and cover with vinegar. Add 2 ounces 
of white mustard seed, 4 ounce of 
celery seed, 1 heaping ‘tablespoonful 
of turmeric, $ cup of mustard, 1 
pound of brown sugar, Mix and sim- 
mer with gentle heat for half an hour. 
Pour into wide-mouthed glass bottles 
or jars, seal, and keep in a cool plac 
Pieealilll, or Indian Pickle — 

consists of ‘a great variety of succu~ 
Tent vegetables (the more varied the 
better) mixed and pickled together. 
To make piccalilli slice 1 hard. white 
cabbage head, remove the outer leaves, 
pull to pieces 2 cauliflowers, add 20 
selected French beans, 1 root of horse~ 


radish, sliced fine, 2 dozen pickling 
onions, 1 dozen green gherkins of unl- 
form size, Let stand in brine three 


or four days, drain through a colan- 
der, and place in a preserving kettle. 
Add 2 ounces of eurry powder, T ounce 
of garlic, 1 ounce of ginger, 1 ounce of 
white mustard seed, } ounce of cap- 
or paprika, Cover with vine= 
gar and bring to a boil, Preserve im 
iglasses tightly sealed. 

Or pull apart the branches of @ 
large hend of cauliflower, cut a hard 
white cabbage head in quarters, re- 
move the outer Ieaves, chop it fine oF 
shred it as for cold’ slaw. Slice a 
number of cucumbers and pickling 
onions, French beans, radish pods, 
nasturtiums, samphire, and any other 
vegetables at hand. Place these in 
a large sieve, sprinkle them with salt 
and lay them out in the sun for three 
or four days to dry. Now place them 
in a preserving kettle, cover with 
cold vinegar, and bring to a boil. Let 
them boil up once. Pack in glass and 
seal. 

Or if it is desired to make an extra 
quality, keep all. the ingredients sepa 
rate and scald them separately in hot 
vinegar, but do not put them together 

mtil they are cold. Bruise together 
in a mortar 4 ounces of ginger, 2 
ounces of whole white peppery 2 
ounces of allspice, } ounce of chilis, 
4 ounces of turmeric. Add 4 pound of 
shallots, 1 ounce of garlic, + pound of 
bay salt. Cover with 1 gallon of vine~ 
gar and boil thirty minutes. Strain 
trough cheese cloth and add 1 pound 
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of mustard rubbed up free from 
lumps with « small quantity of cold 
‘vinegar. ‘Then dilute with more vine- 
gar to the consistency of milk and 
stir into the pickling liquid. When 
the pickling liquid is cold pour it 
over the pickles. Mix well and pack 
in glass bottles or a large jar corked 
or sealed to exclude the air. 

Piccalilli if well prepared should 
improve with age. 


Chowchow—Chowchow is the Chi- 
nese name forakind of mixed pickles 
originally imported from that coun- 

y and similar to piccalilli or Indian 
ckle, except that the ingredients 
fare minced fine and mixed together. 
Chowchow is frequently used to stuff 


pickled peppers. It is sometimes 
Known as English chowchow on ac- 
t of its popularity in that coun- 


French chowehow is a ni 
anes applied to 


chowehow chop fine 2 medium-sized 
heals of firm, white cabbage, 4 peck 
of green tomatoes, 2 quarts of firm 
ripe tomatoes, 4 dozen of green pep- 
pers, and 2 red peppers. Mix all to- 
gether and pack in a bag of coarse 
burlap or n layers of 2 or 3 
inches deep, mixed between with lay- 
ers of salt, Improvise a rack of slats 
of wood laid over the top of the bar- 
rel or keg into which it can drai 

Place the chowchow on this and put 


over it a heavy weight. Let stand 
twenty-four hours under this pres- 
sure, Remove, pour out into a large 


pan and add 13 pints of sugar, 3 cup- 
ful of grated horse-radish, 2 tea 
spoonful of ground mustard, 1 ounce 
of white mustard seed, 1 ounce of 
celery seed, 1 tablespoonful of mace, 
1 gill of Dutch mustard. Stir well, 
pack in glass or wood and seal. 

Or for another sort of chowchow 
slice or chop fine, as preferred, 3 peck 
of tomatoes, 1 quart of green peppers, 
2 quarts of onions, 1 medium-sized 
cabbage head shredded as for cold 
slaw, and 1 quart of white mustard 
seed. Keep these ingredients sepa- 
rate and pack in Iayers in a jar or 
tub, first tomatoes, next peppers, next 
onions, next eabbage. Sprinkle over 
this part of the mustard seed, and 50 
continue, repeating the Inyers again 
and again until all has been packed. 
Pour over this any strong liquid de- 
sired, scalding hot. Let stand twenty- 
four hours, pour the whole into the 
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preserving kettle, bring to a boil and 
et boil not more than five minutes. 
Pack down in suitable jars or tubs 
and seal. 

Bengal Chutney.—To make this 
celebrated Indian condiment, mix to- 
gether 1 pound of tamarind pulp, 1 
Pound of sultana raisins, 1 pound of 
ripe tomato pulp, 1 pound of sweet 
apples minced fines extract and add 
the juice of 12 lemons, grate and stir 
in the rinds; add 4 ounces of garlic, 
6 onions chopped fine, 4 pound of red 
12 ounces of powdered ginger, 
1 pound of brown sugar. Place all 
together in a tub or jar, cover with 
a gallon of strong vinegar, and let 
stand for @ month or more in a warm 
place, stirring occasionally until it 
js well fermented. Pack in small, 
wide-mouthed glass bottles and seal 
tightly. 

‘Cucumber and Onion Pickles—Cut 
into thick slices 3 large onions to 
‘each dozen cucumbers. Place in a col~ 
ander or sieve, sprinkle with salt and 
et stand twenty-four hours. Place 
in a suitable keg or jar, cover with 
boiling vinegar. Cover tightly and 
let stand overnight, Boil up the vine- 
gar each day, pour over them scald- 
ing hot, and at once cover tightly to 
exclude the air. When the color is 
satisfactory pour over them spiced 
pickling liquid and seal, 


PICKLED VEGETABLES, KUTS, AND 
FRUITS 


‘To Pickle Tomatoes—Slice 4 peck 
green tomatoes, bring to a boil 4 gal- 
Jon of any good spiced pickling liq- 
uid, and put the tomatoes to boil in 
this for a quarter of an hour. When 
cold pack away in tubs or jars and 
seal. 

Or slice 1 peck of green tomatoes; 
sprinkle with salt, Let stand two 
days. Slice and salt separately 12 
‘medium-sized onions, Mix in a bowk 
4 ounces of mustard, 3 ounce of mus- 
tard sced, 1 ounce of cloves, 2 ounces 
of turmeric, and add garlic, capsi- 
cum, or paprika to flavor if desired. 
Put in a preserving kettle a layer of 
onions, sprinkle with mixed spice, 
then a layer of tomatoes and spice, 
and soon, When all are packed pour 
over them boiling vinegar and sim- 
mer for about two hours until the 
color is satisfactory 

Or slice green pickles and place 
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th a colander. Steam in a ket- 
tle of boiling water until they are 
soft, place in. jars, cover with any 
good pickling liquid cold. Let stand 
twenty-four hours, draw off the liq- 
uor, bring it to a boil and pour over 
the pickles scalding hot. 

Or gather the tomatoes when they 
are turning red, but before they are 
dead ripe. Pack them in jars whole 
and without peeling, sprinkle mixed 
spices with a little bay salt at. the 
rate of about a cupful to a gallon, 
Pour over them cold cider vinegar 
and seal. 

Or pour over 1 bushel of whole to- 
matoes @ quantity of boiling water. 
Let stand until cold, pour off the 
water, skin the tomatoes, place them 
in a preserving kettle and boil v 
they are soft. Stir in mixed spices. 
Lay down the tomatoes in jars and 
seal to exclude the ai 


Pickled Onion: prepare onions 
for pickling, “top and tail” them, 
remove the outer skins and step 
them in brine for a period of two or 
three days, to two weeks or more. 
Afterwards freshen them in clear 
water for @ period of oxe to three 
days, 

Or if preferred, boil them in clear 
water or brine for ten o fifteen min= 
utes. Afterwards pack them in wide- 
mouthed glass bottles or jars, and 
cover «with pure vinegar or spiced 
pickling liquid scalding hot or cold. 
When cold seal for use. ‘The addition 
‘9f a spoonful of olive oil to each hot- 
tle is said to keep the onions white. 
Cork tightly and cover the corks with 
bottle wax or melted parafiin, Seal 
writh cotton batting. 


‘To Select Pickling Onions.—Choose 
for pickling small silver-skin button 
onions, preferably of uniform size. 
Gather them when they are quite dry 
and ripe and pick them over carc~ 
fully, rejecting any that are soft, un- 
ripe, or spotted. 

To Pickle Onions Cold—Place the 
onions in a clean, dry glass bottle or 
Jar, cover them with cold vinegar and 
‘add mixed spices as preferred. Add 
a little mustard seed, mace, and cap- 
sicum, or allspice and black pepper 
unground or grated, or sliced horse~ 
radish oF garlic, capsicum and pa- 
prika, if desired. Seal the bottle and 
let stand two or three weeks before 
using. Onions are very easily pickled 
in this way and have an exquisite 
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flavor, but will not keep more than 
about six or eight months, 


To Pickle Onions with Brine,— 
Cover the onions with cold brine and 
let stand two weeks or more, or steep 

strong brine for one week, then 
heat the brine and pour it over them 
scalding hot. 


Or pour 0 
and hot bi 


er them at once strong 

ne and Iet stand two or 

‘After steeping in brine 

in through a colander, freshen 

in clear water for twenty-four hours, 

Pour off the water and lay them on a 

Ary cloth to drain. Pack them in 

Jars or bottles and cover with spiced 

pickling liquid boiling hot. Cork 

tightly and seal. 

Or pour over them cold pickling 
1 or cold vinegar and seal. 
Pickled Cabbage—Select firm, ripe 

heads of either white or red cabbage, 

or mix the two, Quarter them, re- 
move the outside leaves, and let them 
ary. Shred them as for cold slaw 
and Iay them down in a suitable jar 
between layers of salt. Cover with 


pickling liquid and 


strong spiced 
seal. 

Or shred the cabbage, place it in a 
preserving kettle or suitable jars, 
and cover with boiling water. | Let 
stand until cold. Drain. Add mixed 
spices and cover with cold vinegar, or 
cover with spiced pickling liquid. 

Or boll the cabbage in salted water 
until ft is tender. ‘The pickling liquid 
may be poured on cold or scalding 
hot. In the latter case let stand un- 
til perfectly cold. Seal air tight and 
store in a cool, dry place, 

Or if the jars are not air tight, 
after a few days open them, fill up 
with vinegar and again seal. 

Pickled Canliflower—Cut the cau- 
flowers on a dry, hot day, after the 
dew has evaporated and before they 
are fully blown. Slice and sprinkle 
them with salt, and let stand for two 
or three days. 

Or boil in salt and water until they 
are tender. Drain off the water or 
Juices, spread upon a dry cloth, cov- 
ering with another cloth, and let 
stand in a warm place for twenty- 
four hours. Pack in jars, cover with 
cold spiced pickling iiquid and seal. 

Or place the cauliflowers in cold 
salt and water at the rate of 4 ounces 
of salt to 1 quart of water, and bring 
to a boil orer a slow fire. Remove 
immediately and corer with cold 
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Pickled Green Corn.—Pull the ears 
of corn when slightly overripe but 
not too hard. ‘Take off the outer 
husks, leaving the corn well covered 
with the inner husks, and tie the lat~ 
ter tightly at the top end. Pack the 
ears of corn thus prepared in a clean 
firkin or cask and cover with strong 
brine. When wanted for use soak in 
fresh water twelve hours or more, 
changing the water occasionally, 

Pickled Walnuts —Piek small green 
walnuts about the first week in July 
or before the middle of the month, 
after which they are likely to become 
hard and woody, ‘Test them by 
thrusting a strong pin through them, 
and discard all that are too old and 
hard. Seald them slightly in boiling 
water, Rub off the outer skin be- 
tween cloths (or this may be omitted 
if preferred), and put them into cold 
brine strong’ enough to bear up an 
egg. ‘Thrusting « pin through them 
also allows the pickle to. penetrate 
more thoroughly and quickly than 
would otherwise be the case, Let 
them stand a week or two, changing 
the brine erery two or three days, 
Pour them out in a sieve or into a 
loth strainer to dry and Tet them 
stand a day or two or until they turn 
black. Pack them in bottles or jars 
and pour over them spiced pickling 
liquid scalding hot. Let stand until 
cold and seal, 

Or if they are not to be sealed air 
tight, pour off the pickle each day: 
for three or four days, bring it to « 
boil, take off the scum ‘and pour over 
‘the walnuts scalding hot. 

Or instead of steeping in cold brine, 
place the walnuts in a strong brine 
and siminer for an hour or two. Exe 
pose in a sieve or cloth strainer 
twenty-four hours or more, or until 
they turn black. Pack and cover with 
scalding hot spiced pickling liquid, 
‘Two to six months will be required 
before they are fit to eat. During 
this time they must be kept covered 
from the air either by sealing the 
Jars or keeping them covered with 
Vinegar. 


To Pickle White Walnuts —Pick 
small green walnuts as above and 
pare them very thin, or until the 
whites appear. Place in cold brine 
strong enough to bear up an egg and 
simmer for five or ten minutes, but 
do not let them come to a boil. Drai 


TH 
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and cover them with cold brine for 
twenty-four hours or more. Pour out 
in a sieve or cloth strainer, cover them 
with a cloth, dry them carefully be- 
been clean, soft picces of cloth and 
pack them down with blades of mace, 
nutmeg, and horse-radish, Cover with 
cold or hot ar and when cold 
seal tightly to exclude the air. 

Pickled Lemons. — Slice 4 dozen 
Jemons, sprinkle them with salt, lay 
ther: down in a large glass jar and 
sprinkle among them 2 ounces of 
spice, 2 ounces of white peppery t 
ounce of mace, 4 ounce of cloves, all 
bruised together in a mortar with £ 
ounce of Cayenne, 2 ounces of horse~ 
radish, 2 ounces of mustard seed, 
Pour over them @ quarts of vinegar 
scalding hot. ‘This pickle is for im- 
mediate use, and will be ready in 
three days to a week. Red peppers 
poprika, or garlic and shallots may 
bbe added if desired. 

Or cut dozen lemons into six oF 
eight pieces, cover with the mixed 
spices, as in the first recipe, place in 
a. preserving kettle, cover with 2 
quarts of vinegar and boil a quarter 
of an hour, 

Or pack the lemons in a jar, set 
the jar in boiling water and boil for 
fifteen or twenty minutes. Let the 
jar stand in a warm place stirring 
Gaily for several weeks. Finally, 
bring to a boil, pack in small jars or 
bottles and senl. 


"Pickles and Pickling.” 


Or to pickle whole lemons, select 
small fruit and slit the rinds as if to 
take off the peel in quarters, but do 
not cut through the pulp. Cover the 
Jemons with salt, and pack it down 
hard to fill these slits. Pack them on 
end in a dripping pan three or four 
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days, or until the salt melts, and let 
them stand, turning them end for end 
in the liquor two or three times @ 
day until the rinds are tender. To 
this liquor add sufficient spiced vine- 

ar to cover the lemons, Pack them 
ith mustard seed and garlic, 
ith any prepared pickling 
and seal. 


1s very thin, 
ig off so little of the outer po 
of the rind that the white will 
Cut a gash in each end 
and rub them thoroughly with salt, 

Cover 


As the salt dissolves rub 
ind especially fill the 
end, Now cover with 
¢ them in a very slow 
with a dozen cloves of garlic an 
half a teacupful of scraped hors 
radish, and n dry, taking care 
that they are not burned, or eve 
browned. ‘They should be thoroughly 
dried out—as dry as paper. Now 
pour over them a gallon of spiced 
pickling liquid cold, Place the whole 
in a suitable jar, and let stand in a 
warm place for two or three weeks, 
stirring or shaking frequently. Shake 
well and strain off a little of the 
Liquid from time to time for table use 
in soups and sauces. Shred the lem- 
ons fine when required for made 
Aishes, soups, sauces, ete. 

Pickled Peaches. —Look over the 
peaches carefully, selecting the ripe 
fruit and disearding all that are soft 
or specked. Rub clean with a soft, 
dry cloth and stick into each large 
peach 4 or & cloves without the heads, 
and into each small one 2 or 3 cloves. 
Place in a preserving kettle 1 gallo 
of vinegar. Stir in 6 pounds of brown 
sugar and bring to a boil, removing 
the scum as fast as it appears. Pack 
the peaches in suitable bottles oF 
jars. Pour the boiling sirup over 
them scalding hot and cover tightly. 
Let stand overnight, pour off the 

1p once more, bring to a boil and 
again pour over the peaches. Do th 
for three or four days. Finally, pact 
in cans oF bottles and seal while hot. 


Or for sweet-pickled peaches, allow 
3 pound of sugar by wei 

pound of fruit. Put the su 
peaches in layers in a preserving ket- 
tle and bring to a boil. Add for each 
6 pounds of fruit a pint of vinegar 
and in the vinegar place a thin mus- 
Tin bag containing a tablespoonful 
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each of cinnamon, cloves, and mace. 
Pour the spiced vinegar into the 
peaches and sirup with the bag of 
spices, and boil for not more than 
five minutes. ‘Take out the peaches 
with a skimmer, lay them on blotters 
to cool and continue boiling the sirup 
until it thickens. Pack the peaches 
in Jars, fill to overflowing with boil- 
sirup, and seal at once. 

1 for sour pickled peaches, select 
full-grown peaches before they are 
ripe. Salt them in strong brine for 
‘a week or two, change the brine every 
two or three days, dry them on a 
cloth strainer, wipe thern with a cloth 
and cover with hot, spiced, pickling 
liquid containing garlic, mustard, gin 
ger, cloves, and the like, Seal and 
store for four or five months before 
bringing them to the table. 

Pickled Pears—The above recipes 
for pickled peaches may also be ap- 
plied to pickled pears, 

Or pack in a preserving kettle in 
alternate layers 10 pounds of ripe 
pears and $ pounds of coffee sugar. 
Pour over them 1 quart of vinegar 
containing, in a thin muslin bag, 1 
‘ounce of cinnamon, 1 ounce of cloves, 
d ounce of mace. Slice and stir in 4 
ounces of citron and boil until the 
pears are tender, ‘Take out the pears 
with a skimmer, boil the sirup half 
fn hour or more until it is thiek. Fill 
the jars or cans to overflowing and 
seal at once. 

Or prepare a sirup of 14 pints of 
Yinegar and 3 pounds of fine sugar. 
Bring this to a boil, Place in a pre= 
serving kettle a peck of ripe fruit, 
peeled and cored, pour the sirup over 
it and boil until the fruit is tender, 
but not soft. Remove the fruit with 
the skimmer and pack it in jars. 
Preserve the sirup, which may be 
sed again, and prepare a fresh sirup 
of 13 pints of vinegar and 2 pounds 
of coffee sugar. Place in this sirup 
‘a thin muslin bag containing an ounce 
each of any kind of mixed spices 
preferred. Bring to a boil, fill the 
jars to overflowing, and seal. 


Pickled Cherries.— Fill a_wide- 
mouthed glass bottle or jar with nice 
firma and medium ripe cherries. Add 
2 tablespoonfuls of salt, and fill the 
Jars with cold vinegar. "Seal and let 
stand six or eight weeks before using. 

Pickled Peppers—Soak fresh bell 
peppers, either green or red, in strong 
brine for a week or two, changing 
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every two or three days. Pack in 
suitable jars and cover with cold 
vinegar. "The seeds tend to make the 
peppers very strong, and may be re~ 
moved if less strength is desired, A 
few peppers added to pickled cucum- 
bers improves them very much, as the 
heat of the peppers is taken out by 
the vinegar and becomes blended with 
the cucumbers, giving them an agree- 
able flavor. 

Pickled Beets. —Select small red 
beets having the roots on and wash 
them carefully so as not to break the 
roots or the skin. Place in a lnrge 
kettle, cover with plenty of water and 
boil three or four hours. Take them 
up carefully with a skimmer so as not 
to break the skins, Place them on a 
cloth strainer to cool and dry. When 
cold, quarter them or pack them in 
suitable jars, cover with pure or 
pickled cold vinegar, and seal so as 
to exclude the air, Tf not sealed it 
will be necessary to pour off the vine- 
gar occasionally, bring it to a boil 
and pour it sealding hot over the 
beets. 

Or after the beets have been boiled, 
puck them in jars and cover with hot 
brine strong enough to float an exe. 
When cool put the jars 
pan full of cold water, pla 
the stove, and boil half an hour or 
more. Seal air tight while hot and 
store in a cool plat 

Nasturtiums. — Collect the seeds 
while young and tender. Place them 
in a double boiler, cover with strong 
cold brine. Let stand for an hour, 
then place on the stove and bring to 
a boil. When they boil up take them 
out of the skimmer, put them into « 
suitable jar, and cover them with 
boiling hot spiced pickling liqui 

Or have at hand a jar of sweetened 
spice vinegar and into this drop nas- 
turtium seeds picked as they accu- 
mulate during the season before they 
become hard and woody. ‘They make 
‘an excellent substitute for eapers and 
fan agreeable addition to salads or 
sandwiches. 


Pickled Barberries—To pickle bar- 
berries for a garnish, especially for 
cold meats, salads, and the like, se- 
lect the large, firm bunches of berries 
of a fine deep red. Remove the leaves 
and the discolored berries. Place 
them in jars and cover with brine 
strong enough to float an egg. Seal 
to exclude the air, or cover with par- 
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afin or waxed paper. If any scum 
or mold appears upon the surface 
pour out the barberries on a cloth 
strainer, dry them between two 
cloths, and cover them with fresh 
brine. 

To Pickle Mushrooms. — Select 
small button mushrooms, remove the 
stems, rub off the ‘with a piece 


of flannel moistened in salt water and 
throw them into weak brine of about 
a cupful of salt to a gallon of water. 
Let stand three or four hours. Pour 
them out on a cloth strainer to drain 
and dry. 

Or after cleaning them with salt 


until the Juice from them bas 
solved the salt. 
to drain on a cl 
pack in 


‘Then pour them out 


in the spiced liquid and boi 
inutes. Pack in bottles, cover 
the sealding liquid. 
cold, and se 


Pickled Melons—Take hard musk- 
mel 
out ac 
about 3 


y be soft 
a wood- 
ley and cover 
with salt and let stand until the 


salt is melted. Remove them from 
the salt, rinse with pure water and 
fill with a mixture of chopped pep- 


h a few shallots, 
lie, and a quantity of 
sd mustard seed. Close the. 
ng with the plug, and fasten it 
h skewers made of 

ck the melons in a tub 
id cover with spiced 
1g hot. Remove 

quid every day 


toothpicks. P 
or earthen jar 
pickling liquid boil 
and seald the spiced 
for four or five days, pour it back 


over the 
the jars. 

OF stuff the melons with a pi 

or chowchow or any sort of 
ced pickles, as desired. 

Pickled Citron. — Cut the citron 
into inch cubes, cover with weak 
rine. Let stand twenty-four hours 
and pour out on a cloth strainer to 


ielons, and finally seal up 


ary. For erery gallon of spiced vine- 
gar add 4 ounces of coffee sugar, 
bring to a boil and pour over the 


citron boiling hot. Let stand three 
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or four days, each day pouring off the 
pickling liquid from the eitron, scald 
ing it and pouring it back. Finally, 
bring the whole to a boil and cook 
until the citron is very tender, Pack 
in suitable jars. Seai and store in a 
cool, dry_ piace, 

Peach Mangoes.—Select large free- 
stone peaches and take out the stone 
through a slit in the side. Cover 
with weak brine scalding hot. Let 
stand until cool enough to handle. 
Lift out the peaches on a cloth 
strainer, and wipe dry with a clean, 
soft cloth. Now fll the cavity with 
mnixed spices to taste, as white mus- 
tard seed, cloves, mace, cinnamon, 
grated horse-radish, ginger root, ete, 
softened by placing all together in a 
thin muslin bag and immersing for a 
few minutes in boiling water, Re- 
move the bag from the water, let the 
spices drip dry, fill the peaches, sew 
them up, pack them in jars, and fill 
to overflowing with a ‘scalding hot 
sirup made of 1 pint of sugar in 3 
pints of vinegar, Seal while hi 
stand a week or two before bi 
to the table, 

Tomato Catsup. — Wash } bushel 
fine ripe red tomatocs. Quarter thy 
place them in a preserving kettle, 
and bring them toa boil. Remove 
from the fire and let cool until they 
will bear the hands. ‘Then rub them 
through a wire sieve and add to the 
strained juice 2 tencupfuls of salt, 2 
teacupfuis of mixed spices, 1 quart. 
of vinegar, Boil‘over a slow fire for 
an hour or more, stirring constantly 
to prevent burning. Fill the bottles 
to overflowing, the hot liquid 
and seal at once. ‘Thin for use, if 
necessary, with a little vinegar. Wrap 
in colored paper to exclude the light. 

Or boil the tomatoes until they are 
soft. Squeeze them through a fine 
sieve, and to the juice add 1 pint of 
salt, I ounce of Cayenne pepper, a 
few cloves of garlic or shallots, Mix 
‘and boil until reduced one half. Bot 
tle and seal, 

Or cut up the tomatoes, place 
them in a preserving kettle in layers 
sprinkled with salt, using about 2 
teacupfuls of salt to } bushel of fruit. 
Let stand three or four hours before 

jing. Strain and add to the juice 
or garlic, mus- 
tard seed, and mixed spices, Let 
stand twenty-four hours ‘or more. 
Boil down to the right consistency. 
Bottle and seal. 
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Select firm, ripe tomatoes, 
them on two or three sides and 
them Jn a porcelain saucepan, 
them to a pulp. Tub the pulp 
through @ colander or coarse sieve, 
and afterwards through a hair or 
other fine sieve, and for each peck of 
fruit add 1 ounce of salt, 1 table- 
spoonful of black pepper, 1 teaspoon- 
ful of Cayenne, 1 ounce of mace, 1 
ounce of ground cloves, 6 ounces of 
ground mustard and 1 ounce each of 
celery seed and mustard seed tied in 
fa cheese-cloth bag. Boil the whole 
for four or five hours, stirring fre- 
quently, especially toward the last. 
‘When the catsup is of the right cor 
sistency, remove from the fire and let 
stand overnight to cool For each 
peck of fruit stir in 1 pint of pure 
white wine or cider vinegar. Remove 
the bag of celery and mustard seed. 
Bottle and cork tightly. Store in @ 
cool, dark place. 


Or cut the tomatoes in half and 
boll to pulp. Press through 
coarse, and afterwards a fine sieve 
and for each peck of fruit add se 
soning as follows: 4 ounce of Cayenne 
pepper, 4 ounce of black peppers 3 
‘ounce each of mace, allspice, clov 
ounces of mustard, Salt to tas 
and add ginger or essence of celery 
if desired, Boil as above, When cool, 
stir in 1 pint of vinegar for each peck 


of fruit, Bottle and seal as above. 
‘Or cut the tomatoes into quarters, 
place them in a porcelain saucepan 
‘and boil to w pulp. Run through « 
coarse, and afterwards a fine sieve, 
and Boil down for three or four 
hours, or until as thick as jelly, stir 
ring constantly especially toward the 
last to prevent burning. Stir in for 
each peck of fruit, $ ounces of salt, 3 
rams of allspice, 2 ounce of yellow 
mustard, 14 ounces of black pepper, 
rams of cloves, 3 ounce of Cayenne 
pepper, 2 quarts of pure white-wine 
or cider vinegar. Stir in the ground 
splees and the vinegar. Bring the 
whole to a boil for not more than fire 
minutes and bottle when cold. 
Canning Tomatoes. — Select firm, 
ripe tomatoes, place them in a colan- 
der and dip them into boiling water 
Just long enough to loosen the skin. 
Remove from the water, place them 
where they will drain, and carefully 
pull off the skin without injuring the 
fruit. Once more place in colander 
to drain and pack carefully in large 


gash 
place 
Boil 


glass jars or cans as full as they will 
hold. “Place these in hot water, brinig 
to a boil and seal. 

Or if tin cans are used, first apply 
with a soft brush fresh butter or un= 
salted Inrd to the inside of the can 
and its cover. This will prevent the 
fruit acid from attacking the tin and 
forming a poisonous compound. Seal 
fa bit of solder or putty, or lay 
over the top acloth dampened with al- 
cohol, run paraffin over thisand draw 
over the top a piece of cotton batting. 

Currant Catsup—Pick over care- 
fully 2 pounds of ripe red currants 
and place them in a preserving kettle 
with 2 of a pound of granulated 


sugar. Cook until of the consistency 
of thick cream, Boil in a separate 
saucepan for not more than five mit 

utes 2 of a pint of in which 


place a muslin bag containing } table- 
spoonful of ground pepper, and any 
other spices desired. Pour the spiced 
Vinegar into the currants and sugar 
and bottle for use. 

‘Mushroom Catsup. — There is a 
prejudice against mushrooms due to 
the existence of certain poisonous 
species, ‘Those who are 
oughly conversant with the difference 
helween the edible and poisonous va- 
rieties should buy mushrooms from a 
relinble dealer or buy the spawn and 
grow the mushrooms rather than at~ 
tempt to gather the native varieties 
growing wild. As there is a possibil- 
ity that poisonous mushrooms may be 
offered for sale by carcless or i 
rant persons, we give the following 
rules for guishing mushroon 


from polsonous toadstools. The great 
est caution should, however, be used 
where there is the slightest doubt, as 


no matter how good a rule may bey 


there ean be no assurance that 
be understood or intelligently app 
by an inexperienced person. 

‘As a rule, the false mushrooms 
grow in tufts or clusters in woods or 
fon the stumps of trees. They are 
likely to have a cap covered with 
warts or fragments of membrane 
growing on the upper surface, and to 
be heary and irregular in shay 
They have a disagreeable taste, like 
alum, turn blue when cut, are moist 
on top and usually of a rose or orange 
color. 

‘The true mushroom, on the other 
hand, has under parts or gills of a 
pinky red, changing to a liver color. 
‘The flesh is pure white, and the stem 
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is long, white, and round. 

‘The best rule is to sprinkle a little 
salt on the spongy parts or gills of 
fone of the mushrooms and let it stand 
for some minutes. Be sure to allow 
plenty of time, If it turns yellow the 
mushrooms are poisonous. If black, 
they are edible. 

‘To make mushroom catsup pack 2 
pounds of mushrooms in layers with 
1 pound of salt in a saucepan, and let 
stand until the salt is fully dissolved, 
Squeeze through cheese cloth and add 
to the juice 3 ounces of white pepper, 
4 ounce of cloves, or any other mixed 
spices desired. Boil with gentle heat 
to the consistency desired, Strain 
and bottle for use. Add more salt to 
the mushrooms from which the juice 
has been strained, and if sufficient 
Juice has been left in them to dis- 
rolve the salt it anay be used to make 
‘an inferior quality of catsup. 

Or add to each pound of mush- 
rooms } pound of salt, Tet thei 
stand for four days stirring them oc- 
casionally. Pour them into a colan- 
der to drain and preserve the juice. 
Now add a little cold water to the 
mushrooms and et them boil half an 
hour or more over a slow fire. 
Squeeze them through cheese cloth. 
Now mix both liquors, Add any de- 
sired mixture of spices. Boil not 
over five minutes, Seal and bottle 
for use, 

Or squeeze out the Juice Ina press 
and to cach gallon of juice add 1 
pound of salt, 13 ounces of shallots, 
and any desired mixture of spices to 
the amount of four to six ounces all 
told. Boil for one hour or until of 
the desired consistency. Strain and 
bottle for use. 

‘To preserve mushroom catsup in 
its full strength it is necessary to re- 
boil it at intervals of a month or six 
weeks, adding fresh spices. By these 
means it can be kept good and fresh 
the year round, 

To Preserve Mushrooms, — Select 
small mushrooms, trim them and rub 
them clean with @ soft flannel cloth. 
Drop them immediately into cold 
water to preserve their color. Place 
them in a saucepan and to each quart 
of mushrooms add 8 ounces of but~ 
ter, 2 teaspoonful of salt, 2 teaspoon 
ful of Cayenne, 4 teaspoonful of 
mace, and cook until tender. Pour 
them into a colander to drain. When 
cold, pack them in glass jelly tum- 
blers or fruit jars and pour clarified 
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mutton suet or butter over them. Lay 
over this a thickness of cloth dipped 
in alcohol and tie over the top a layer 
of cotton batting. 

Or trim and clean the mushrooms, 
peel off the skin and dry them in a 
slow oven. ‘Tie up tightly in paper 
bags and bang up in a dry place. 
‘They will resume their natural size 
when cooked. 

Or season mushrooms with onion, 
loves, pepper, mace, or otherwise to 
taste.’ Slice, and dry in a slow oven. 
Rub to a powder and preserve in 
tightly stoppered jars or bottles. 


Preserving Olives.—After opening 
a bottle of olives, if the remainder 
fare not required for immediate usey 
pour off the liquid and cover with 
olive oil. ‘This will keep the olives 
good and fresh for several weeks. 

‘Walnut Catsup—Pick young green 
walnuts about the first week in July, 
as for pickled walnuts, and squeeze 
the juice out of them under a press. 
Or Fun them through two or three 
times with a hatpin. Crush them 
swith a wooden mallet, place in a keg 
br jar throwing In a handful of salt 
for each two dozen walnuts. Cover 
with water and let stand two weeks 
or more, stirring frequently. Squeeze 
out the’ liquor through cheese cloth 
into a preserving kettle. Moisten the 
walnuts with boiling hot vinegar and 
mash them to a pulpy mass. Pour 
on additional hot vinegar to cover 
them, Mix and squeeze out the 
gar into the juice and brine in @ pre 
serving kettle, Add to each gallon 
of juice 12 or 14 ounces of mixed 
spices as desired, bruising the whole 
spices in a mortar, 0 
ground spices in a thi 
Vlavor paprika, garlic, 
or shallots as desired, and boil one 
hour or more, or until reduced about 
one half, Bottle and seal when cold. 

Or bring the walnut juice to a boil 
‘and skim until it is elear. For each 
quart of walnut, juice add 3 pound 
Of anchovies, 4 pund of shallots and 
Jor 2 ounces of mixed spices. Flavor 
with garlic, Cayenne, paprika, celery, 
etc. as desired. 
fire’ about twenty minute 
taste. Strain through chi 
Bottle and seal when cold, Thi 
sup will keep indefinitely and will not 
be at its best under one year after it 
hhas been made, 

Or crush the green walnat shells 


2 


and to each 4 peck of shells, dry 
measure, add 1 quart of salt.” Mix 
‘and let’ stand a week or ten days. 
Squeeze out the juice. Add to cach 
gallon of juice about 12 ounces of 
mixed spices, flavoring with garlic, 
ete. if desired, and boil down about 
one half. Bottle when cold. 

Or take 1 gallon of spiced vinegar 
in which walnuts have been pickled 
for six months or a year, Add 3 
pound of anchovies, 1 teaspoonful of 
Cayenne. Boil one half and 
oltle when cold. Thus the spiced 
inegar from the pickied walnuts may 
be turned into good catsup after the 
walnuts have been used. 

Camp Catsup. — A catsup mixed 
with stale beer and various spices is 
often put up and sold under this 
name for sea stores or persons going 
on exploring and other expeditions 
and likely to be gone a long time, It 
keep under all conditions for 

"To 1 gallon of strong stale beer 
add 1 pound of anchovies washed 
and cleaned, 1 quart of mushrooms, 
first rubbing off the skins with salt 
and water, 1 pound of shallots, and 
8 oF 10 ounces of mixed spices. Boil 
down one half over a slow fire. Strain 
through cheese cloth and bottle when 
cold. 

Or to 1 gallon of strong stale beer 
add 3 quarts of vinegar, 14 pounds 

washed anch 
ots, 8 or 10 oun 
and 2 quarts of 
down one half and bot- 


of stale beer to 1 
ite-wine 
Add 4 pound of ancho 
of peeled shallots, 4 ounces 
ixed spices. Let stand in a warm 
two or stirring 
constantly. Bring to a boil and vot- 
tle when cold. 


vegar. 


Oyster Catsup—Squeeze through a 
sieve 1 pint of oysters with the juice, 
Add I pint of wi 

and salt to taste, 


Pepper Catsup—Place in a preserr- 
ig Kettle about 25 large red bell 
peppers without. removing. the seeds. 
Add 1 pint of vinegar and boil until 
tender, stirring constantly. Rub the 
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whole through a sieve. Set aside the 
juice. Pour over the pulp another 
pint of vinegar with 2 tablespoontuls, 
of brown sugar, and 2 or 3 ounces of 
mixed spices. Stir all together and 
boii down one half, Strain through 
cheese cloth and bottle when cold. 
Gooseberry Catsup—Select goose 
berries that are ripe but not soft, 
pick them over carefully, and remove 
the stems and blossoms’ with a pair 
of small scissors. ‘To each quart of 
gooseberries add 1 pound of brown 
suger and 1 ounce of mixed spices, 
Place in a preserving kettle and boil 
to a soft pulp or for about 2 or 3 
hours stirring constantly. Add for 
each quart of gooseberries 4 pint of 
vinegar. Bring to a boil. Fill bot~ 
tles to overflowing and seal while 
scalding hot. 
Grape Catsup—Take grapes that 
are ripe but not soft, Pick them over 
carefully and add 4 by weight of 
sugar and to 5 pound of grapes 1 
pint of vinegar, 2 or 3 ounces of 
mixed spices, and salt to taste, Boil 
until it thickens. Bottle when cold, 
To Preserve Horse-Radish—Slice 
the horse-radish in November and 
Deceruber about y of an inch thick, 
Place it in a tin pan, cover and set it 
in a warm place near the stove to 
ary; but do not heat it too imuch, as 
otherwise it will lose its flavor. When 
bone dry grind it in a mortar, place 
it in suitable jars or bottles, and seal 
for use. 
Or grate the green roots, cover 
with strong vinegar. Bottle, seal, 
and store in a cool place, 


To Preserve Tomatoes for Soup.— 
Select all the stnall cracked or faulty 
shaped ripe tomatoes that are un~ 
marketable, wash, trim, and cut them 
up unpecled in a preserving kettle. 
Stew them well, grind them through a 

sieve so as to remove the sceds 
skins, reheat and can for soup 


Or take the large, sound, ripe to- 
matoes, wash and drain, halve them 
crosswise, and pack them with the 
cut side up between layers of salt in 
a jar or wooden firkin. Let stand 
twenty-four hours or until the salt 
melts, Now pour off and discard the 
brine and seeds that escape with it. 
Boil the tomatoes to a pulp, and rub 
through a flour sieve. Season with 
Cayenne pepper or paprika, salt to 
taste and boil to the consistency of 


Tr 


2 SURVIVOR Vol. 5 


cream, stirring briskly. Pour out to 
2 depth of about 3 inch on large plat- 
ters, and let dry in the sun or a 
slow oven. Before it dries mark in 
S-inch squares with a sharp knife and 
when fully dry pack tightly in hot, 
dry glass jars. Seal closely to ex- 
clude the air, and store in a dry place. 
One of these squares will season 2 oF 
8 quarts of soup, or enough for a 
large family. 

Or the squares may be soaked in 
warm water and stewed with bread 
crumbs as tomato sauce. 

Or peel large, ripe tomatoes, re~ 
move the seeds, pack them in a pre- 
serving can with pepper and salt. 
Let stand twenty-four hours or until 
the salt is melted, and boil for an 
hour or more, stirring frequent 
Pour into small jars or bottles, 1 
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will not keep well after being opened, 
and seal when co 

Curry Powder. — To make curr 


powder m 
quality, and well dried 
Grind ‘them to mortar, 
Pack in small bottles, and sea! for 


together 


Or if preferred, the required spices 
may be mixed whole in the small pep- 
lers which are to be had for 
vder may be 
ground as required, 
curry powder, mix 1 table- 
powder with 1 of 
pful of fresh 
Season with salt and lemon juice, 
and pour into soup of stews and the 
like fifteen or twenty 
serving. 
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‘The following proportions are rec- 
ommended: 4 ounces of turmeric, 4 
‘ounces of coriander, 4 ounces of black 
pepper, 3 ounces’ of fenugreek, 2 
ounces of ginger, 1 ouace of cummin 
seed, 1 ounce of ‘ground rice, 4 ounce 
of cardemoms, 4 ounce of paprika. 

Or 4 ounces of turmeric, 4 ounces 
of coriander seed, 24 ounces of pi- 
mento, I ounce of ginger, 4 ounce of 
cinnamon, 3 ounce of mace, 4 ounce 
of cloves, 2 drams of cummin seed, 
1 ounce of cardemom, 1 ounce of 
Cayenne. 

Or 2 ounces of turmeric, 5 ounces 
of coriander, 4 ounce of paprika, 2 
‘ounces of pimento, ¢ ounce of cloves, 
2 ounces of cinnamon, 1 ounce of 
ginger, 14 ounces of cummin, 1 ounce 
of shallots, 
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CATSUPS AND SAUG 


How ro coxrouxp THEM, 


Select perfect fruit; always cook in porcelain, never im metal 
in stone and glass, and never use tin; keep ina dey, dark, coal place, 
Hon opening. there is mold on the catsup, remove carefully every 
particle of it, and the catsup will not thea be injured. To prevent this 
molding, the cans may be filled nearly t> the top with the eatsup 
1d the rest filled up with hot vinegar. Il, on opening. there 
is danger of the rest. sposiing, heat ittHvaronghly, and if too thick 
ikl vinegar, Some do not boil their eatsup but instead sprinkle the 
tomatoes with salt and lec them stand over night, then strain and add 
spices. ‘The following will apply to-cherties, peaches, plums, gespes and 
all inds of berries. “The object is to get the pup ef the frit as the 
fowsutation for the existps, and they wousletfully reta 
novwithstanding all the ingredients added: To every 
pulp all: one pound of sugar, two blates of mace, three of ei 


‘ns teaspoonful of whole elaces, one of pepper corns; boil 3 


nal boil 


‘one third, then skins out the spices. ald the soya 
then reduce to. proper consistency with vine 
food and sauces are herbs which usually ate dried during. 
the summer season, Many: people have the idea that a fnely-flavored 
dish must cost a great deal; that isa mistake; if you have u 

ment, or sound vegetables, or even Indian meal. to begin 
make it deliciows with proper seasoning. One reason why French 
cooking is much nicer than any other is that itis seasoned with a great 
variety of herbs and spices: these cost very little: if you would buy a 
five cents’ worth at a time you would soon have a good assortment. 
‘The best kinds are sage, thyme, sweet marjoram, tarragon, mint, sweet 
basil parsley, bay Teaves. cloves, mace, celery seed and onions. If you 
will plant the seed of any of these seven first mentioned in little boxes 
fon your window sill, or in a sunny spot in the yard, you can generally 
raise all you need. Gather and dry as follows: Parsley and tarragon 
show he dried in Jone and July, just before flowering ; mint in Jone 
July: thyme, marjorom and savory in July and August; basil and 
sage in August and September: all herbs should be gathered in the 
sonshine, and dried by artificial heat; their havor is best preserved by 
beeping them in air-tight tin cans, or in tightly-corked glass bottles. 


‘TOMATO CATSUP, 


‘Take a bushel of ripe tomatoes: rub them seith a damp clot 
‘out the hearts, and place them over a fire with two heaping handfuls of 
Fru leaves, one doten large onions (cut in smal pieces) and one quart 
fof water: boil until soft and strain through a coarse sieve: i will take 
aout two huts to boil soft enough. Put the liquid in the boiler again 
lover the fire, adding a half gallon of strong vinegar. Have ready two 

‘ground allspice, two ounces grosnd black pepper. two ounces 
i ye wo ounces 


cayenne pepper, 10 ounces rustaed an 
‘ote ounce groumd cloves, two 


‘38, two pounds 
brown sugar and one pint of salt; mix the ingredients thoroughly 
bbofure puttiag them in the boiler, Hil wo hours and when cool pet 
in tates, cork, seat and keep in a cool place, 


cherry extsue, 
a teaspobafel 
syrup and bottle, 


ne pint of pare cherry juice, half 2 pound of 
19a thick 


each of ground cloves and cinsamvan 


DIM AREAS ARE DUE TO 
IMPERFECT ORIGINALS. 


Nine pounds of grapes and six pounds of brown sugar, Boil the 
‘grapes until soft; rub throuzh colander: add sugar and boil unui quite 
thick, them ad three pints of vincyar, ane tablespoontul each of cloves. 
Gianamon, allspice and black pepper. 


MUSHROOM CATSUP, 
‘Take the full grown mushrooms; wipe them elean and erush therm 
with your hands; throvr in a handful of salt with every peck of mush- 
rooms and let them stand all night; strain through a sieve and press 
‘out all the juice, To every galion of liquor put cloves, Jamaica ginger 
black pepper. one ounce of each, and half pound of salt, Set it on 
a slow fire and let it boil until half the liquor is wasted, then put into an 
‘earthen vessel; when cold bottle it 


CUCUMBER CATSUP, 
Take greea cucumbers, a8 you like them for the table, peel them and, 
Jet them lie in alt water a short time. [farge, cut in two and serape out 
the seeds, grate on a coarse grater. For every dozen cucumbers grate 
fone goo--sized onion, Afterall is grated pour off the water which has 
‘collected, measure it and for as mach water as you pour off add the best 
‘ele vinegar. Season with pepper and salt to your taste, Should the 
Vinegar be too sharp dilute with the cucumber water; if It 18 t00 U 
useless vinegar. Putin jars like feuit-—no heating required, 


GoosENERRY CATSUF. 

Five pints of vinegar, four pounds of green goosebervie, one-halt 
pound of brovsa sugar, one-half pound of raisins, one-quarter pound of 
Je them lie i salt water a short time. If large, cut in two and serape out 
ie sees, yeate on a coarse grater, For every dozen cucumbers grate 
‘one goo'-sived onion, Afterall is grated pour off the water which has 
‘collected, measure it and for as much water as you pour off add the best 
‘calee vinegar. Season with pepper and salt to your taste. Should the 
vinegar be too sharp dilute with the cucumber water; if it is too thin 
sgat. Putin jars like fruit—no heating required. 


GOOSEBERRY CATSU, 

Five pints of vinegar, four pounds of green gooseberries, one-half 
pound of brown sugar, one-half pound of raisins, one-quarter pound of 
Currants, one-quarter pound of common salt, (Wo ounces of mustard, 
‘two ounces of onions, one-half ounce chillies; one-half ounce allspice, 
cone-half ounce ground ginger. one-half ounce of ground mace, one-half 
foonce grougd turmeric, one nutmeg. Boil the vinegar, currants, onions, 
gooseberries and chillies til quite soft; then pour through a fine sieve 
‘on the remaining ingredients. 


RED-PEPPER CATSUP. 

(Cot up red peppers and place them in a preserving Kettle until it is 
full; then cover with the best cider vinegar and boil uti the peppers 
have dropped to pieces. After removing from the fire, as soon as 
the sauce i cool enough, rub it through a wire sieve. It is much 
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Detter without salt or any other condiments, and is of a beautiful 
scarlet color, and so thick that it must be pot for use in large- 
mouthed bottles or jars. This will keep fresh for years. It she 

slowly for at least four hours, 


Lemos caTSUP. 


One pound and a quarter of salt, quar.er of a pound of ground 
ceagenne and allepice 


mustard, one ounce each of mace, mutmres 


xgallon of cider sinegae, cg 
Suice the lemons; add the other ingteitients; fet si 
thirty minutes place in a covered jar: stir every day for seven ox eight 


weeks, strain then, bottle, cork and seal. 


coup carsur, 


Hall peck ripe tomatoes peeled and cut fine; one cup grated horse 
fadishi one small cup salt; one smail cup brown and white mustard 
sced mixed; two tablespoonfuls black pepper, ground; two red peppers 


without seeds, eut fine; one ounce celery Seed ; one cup chopped onions 


imaman, one cup brown sugar, one quart best cider vi 


together thoroughly, without boiling, and put away in small ja 
‘ean be used at once, and is a delicious relish with eold oF hot meats. 
‘cumntt saver, 

Eighteen large ripe tomatoes, eight red peppers, one onion; chop. 
fines add four cups vinegar; four tablespoonfuls sugar, two tablespoon 
fuls salt, one tablespoonful ginger, one tablespoonful each of cloves, 
cinnamon, allspice and nutmeg; boil one hour. This makes about 
three quarts, 


Hor SAUCE FoR MEATS. 

Four onions, two cups of sugar thirty-two tomatoes, one quart of 
vinegar, four peppers, to tablespoonfals of salt, two tablespoontuls of 
cinnamon, two tablespoonfuls of cloves, three tablespoontuls of red pep 
pers cook, strain and bottle. 


MINT SAUCE, 
Mix one tablespoonful of white sugar to half a teacup of good vine 
‘add the mint and let it infuse for half an hour before sending to 
le, Serve with roast lamb or matton. 


ka 
the t 


Roo SAUCE. 

‘Take yolks of two eggs boiled hard; mash them with a tablespoon- 
ful of mostard, a litle pepper and salt, three tablespoonfuls of sinegar 
and three of salad oil. A tablespoontul of catsup improves this for 
‘some. This sauce is very nice for boiled fish. 


Fist saver, 

Ove quarter of a pound of fresh butter, one tablespoonful of finely 
chopped parsley, a litle salt and pepper and the juice of two lemons. 
Cream the butter mix all well together, adding at the least a teaspoon 
fal of mayonnaise. Less lemon juice may be used if prefersed. 


‘Towato sauce 

Nine ripe tomatoes, peeled and cut small, a red pepper chopped fine, 
fone teacup of vinegar, to tablespoonfuls brown sugar, one table- 
spoonfol of salt. one teaspoonful ginger, one of cloves, one of allspice, 
put vinegar in last stew one hour. 


PEPPER SAUCE, 

Four dozen green peppers, five onions, one handful of garlic, three 
tablespoonfuls of grated horseradish, two quarts best cider vinegar, one 
quiet of water. Put the whole into a kettle on the fre and boil wntil 
soft enough to mash in a sieve with a spoon, then add two tablespoon- 
{uls of black pepper, ofe tablespocnful each of allspice powdered, mace 
pulterized, one-half tablespoonful of cloves pulverized and one table- 
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spoonful of salt. Place the misture on the fire and let boil ten minutes. 
Pass all the spices through a sieve before adding to the peppers 


‘TOMATO MUSTARD. 

(One peck of ripe tomatoes; boil with two onions, six red peppers, four 
lobes of gatlic, for one hour, then add a half pint or half pound of sat, 
hece tablespoonfals of black pepper, half ounce ginger, balf ounce all- 
“spice, half ounce of mace, half ounce of cloves, then boil again for one 
hour longer, and when cold add one pint of vinegar and a quarter pound 
‘of mustard, and if you like it very hot, a tablespoonful of eayenne. 


HORSE RADISHL SAUCE. 

Grate very fine a root of horse radish; with two tablespoonfuls of it 
smi a teaspoonful of salt and four tablespoonfuls of eream, stir briskly 
and add by degrees a wineglass of vinegar. 


SHIRLEY SAUCE, 

Four quarts of tomatoes, four spoonfuls of salt, four of lack pepper, 
‘one-half spoonful cayenne pepper, one-halt of allspice, three spoonfuls 
‘of mustard, all simmered slowly ia ene quart of vinegar for three hours. 
Boitle shen cold, Pot one teaspoon'al of olive oil in each bottle just 
Before corking to preserve 


SAUCE FOR ROAST BEER. 
ie horse radish on a grater into a basin, add two tablespoonfuls 
cream, with a little mustard and salt, mix well together, add four table« 
spoonuls of the best vinegar and mix the whole thoroughly. ‘The vine 
‘egar and cream ate both to be cold, 


crurey savor 
1 si or eight heads and take off the outer Yeaves; cut the heads 
0 bits thee of four inches long. Stew them unl tender ia halla 
‘of broth of white geaty, then ald two spoonfuls of cream and an 
brunce of batter rolled in lor; season with pepper and salt and simmer 

ier. ‘The leaves will do to flavor soup that is to be 


MUSTARD SAUCE 
One cup of sugar, one cup of vineyar, one tablespoonful of butter, 
four eggs and one tablespoonful of mustard; beat the eggs well, mix 
all together, tura into a new tin pail or basin and boil in water same as 
‘custard, only to-a eream, not thick, Strain through a thin cloth and it 
is done. 
connow ONION SAUCE. 
‘Take four ot five white onions, half a pint of hot milk, one ounce of 
. pepper and salt to suit your taste, Peel the onions and boil 
they are tender, press the water from them and chop them 
very fine. Have the mill hot, pulp the onions with it, add the butter 
pepper and salt to suit your taste, 
‘TOMATO Sov. 


Slice green tomatoes, puta little salt on them and leave them in a 
Jarge dish to drain, then add half as much onions cut up as you have 
foinators; vinegar enowgh to keep from burning, and spice to sult the 
taste—allepice, black pepper, mustard, ginger and red pepper; boil 
half an hour; when cold pour off the vinegar and add fresh. 


‘Twenty-five tomatoes (ripe and peeled), four onions, eight peppers 
(seeds taken out), chopped fine with onions, eight cups of vinegar 
four tablesyoonfuls sugar, two of salt. Boil gently one hour, 


SALAD SAUCE, 


Rub the yolks of cold, hard boiled ezys through a coarse sieve with a 
‘ecoden spoon, mix with a tablespoonful of cream or water, then add two 
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tablespounfuls of olive vil or melted butter; when thoroughyy mixed add 
by degrees a teaspoonful of fine salt rolled: the same quantity of mus- 
tard—French, Tarragon or Anchovy is best—and three tablespoonfule 
of white wine vinegar shen mixed into a smoath paste pour down the 
side of the salad howl, but do not stic until the salad is ready to be 
‘eaten, The whites of eggs cut in various forims may be wsed to garnish 
the top of the salad. The greens should be freshly gathered, carefully 
picked over and laid i cool water an hour or two and dried in a napkin 
before being laid in the dish, 
cuts sauce, 

‘Take one peck tomatoes (tip) peeled, ewelve onions (if liked), three 
rei and three green peppers: chop all fine, add nearly a half cup of salt, 
‘one tablespoonful each of cinnamon, cloves, allspice and mace, Put all 
in a large pot of pan and boil wo hours stirring frequently; when 
‘cooked add one quart of vinegar and a pint bottle of Worcestershire 
sauce and let it just boil, then bottle hot. 

VINEGAR SAUCE, 

‘Two tablespoonfuls of vinegar, two of sugar, wo of flour, one of bute 

ter, one of vanilla; stir all together with a little water til it makes a 


smooth paste; add nearly a pint of boiling water, stirring. gently, let it 
‘come to-a boll; add one well-beaten egg. Set aside for use, 


PREPARED MUSTARD. 


‘Two tablespoonfuls of mustard, one of flour: mix thoroughly while 
dry, Have a teacup two-thirds full of strong mustard; Sill with wate 


OREEX ToMATO sauce. 
natoes; take three gills of black mus 
tard seed, three tablespoonfuls of dry mustard, two and a half of black 
pepper, one and a half of allspice, four of salt, two of celery seed, one 
{quart each of chopped onions and sugar, and two and a half quarts of 
ood vinegar, a litle ved pepper to taste, Pulverize the spices and boil 
all together until welt done, 


Cut up two gallons of green 


MORSE RADISHE FOR WISTRR, 
In the fall mix the quantity wanted in the following proportions: A 
coffee cup of grated, horse raulish, two tablespoontuls of white sugar, a 
half teaspoonful of salt and a pint and a half of cold vinegar; botde 
To make horse radish sauce, take two tablespoonfuls of the 
above, add one dessert spoontul olive oil (or melted butter or cream) 
‘and one of prepared mustard. 
sti the flour and mustard into it ane let it Woil until as thick as custard : 
remove fom the Gre and auld a teaspoonful of sugar. 


and seal. 


RASTURTIUM SEED. 


Take the green seed after te lower has dried off, ay it in salt and 
water two sLiys, in cokl water one day pack in bottles and cover with 
seasoned with mace and white peppercor 


ork and set away four weeks 


sealding sin and 


sweetened slightly with white sugar. 
iefore you use then, A good substitute for capers. 


loasthe French do. namely. 
The bones 


‘To have gravy always on hand, you unust 
save gristle, and every bone ett from cold teat oF fresh. 
thst be chopped sinall and put on to stew with enough water to cover. 


Leave the fat on until you need to use the gravy. By this means it will, 


seep longer 


fe an onion in a bowl and cover itwsith good vinegar: 


days pour off the vinegar, add to ita teaspoonfal of cayenne 


fespoanfal of salt, a tablespoonfal of sugar and musta 
thicken? set on the stove until it boils: when cold itis it for use. 
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sovER SAUCE. 
ne spoonful mustard, same olive oll, hal cup eatsup. 
BROWN GRAVY SAUCE, 
‘Thece onions sticed and fried in butter to a nice brown, Toast a 


large, thin slice of bread slowly until quite hard and of a deep brown, 
Take these, with any piece of meat, bone, ete, and some herbs, and set 
‘on the fie with a pint and a half of water, and stew down until it 
is as thick as gravy. Season, strain, and set in’a cool place until you 
want t@ use i It will be found very nice to warm op any kind of cold 
seat, oF for veal cutlets. 


CAPER SAUCE, 
One cup of the liquor in which meat has been boiled, two teaspoon- 
{ols of tour myooth in a litle water salt to taste; two table 
fof huter, two dozen eapers, oF green nasturtivm-seed heat 
0 boiling. and skis before stirring in the flour, which must 
ve perfectly free from lumps. and rubbed smooth in cok waters str 
voi the sauce thickens evenly, When it has boiled about a minute, 
Wd the nutter gradually, stirring ench bit in well before putting ia 
‘lt and drop in the eapers, Let it just boil, and turn into a 
boat, 


hed 


oM10N cre 


34 savers 


Doi three or four white onions until tender; mince fine ; boil hall 
ik; add utter half size of an eg: salt and pepper to tasts 
‘minced onion, and a tablespoontul of flour which has been 
toistenee with milk, 


sav sauce, 

Two tablespoonfuls green mint chopped very fine, one tablespoontul 
shite sugar, half a cup of best vinegar: put sugac and vinegar into a 
e-boat, anil stie in the mint; lett stand fifteen minutes before 
serving. 


PRESERVES AND MARMALADES. 


One great defect in preserving fruits is overboiling; of course they 
must be done through, but strawberries and the small fruits, such as 
are spoiled if more than slightly cooked. Over sugaring is. 
reat a defect as overboiling. Pound for pound of sugar to 
fruit is hardly a good rule to go by, because it differs so entirely in 
Sweetness. For currants and ploms this amount may be used, but for 
other fruits the sweetness becomes cloying. A fair rule in preserving 
sliced or whole fruit is to make a syrup of one and one-half pounds of 
‘sugar to one of seater, which in volume should be once and a half more 
than that of the fruit. 

“The following tables gives the time or number of minvies that each 
kind of fruit should be boiled: Boll cherries moderately five minutes; 
boll raspberries moderately six minutes; boil blackberries moderately 
six minutes; boil plums moderately ten minutes; boil strawberries 
moderately eight minutes; boil whortleberries five minutes; boil pie 
plant, sliced, ten minutes; boil small sour pears, whole, thirty minutes 
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Doll Bartlett pais, in halees. twenty minutes ; boil peaches, im halves, 
cight minutes: boil peaches, whole, fifteea minutes; boit pineapples, 
sliced half an inch thick, Bfteen minutes; boll Siberian or exab apples 
whole, twenty-five minutes: hoil sour apples, quartered, ten 
minutes: boil wild 


boll ripe currants 


tomatoes twenty minutes, ‘The amount of sugar toa q 


bbe-—For cherries, six ouncess for raspberries, four ounces : for Lawton 


Ulackherties, six ounces; for field blackherries, six ounces; for 
berries, eight ounces; for whortIrberries, four ounces: for quinces, ten 
‘ounces; for small sour pears, whole, eight ounces: for wild grapes. 
ight ounces: for peaches, four ounces ; for Bartlett pears, six ounces: 
for pineapples, six ounces : for Siberian or crab apples, eight ounces; 
for pie plan for sour apples, quartered, six ounces; for 
ripe currants, eight ounces: for plums, eight ounces. 
When fruit which is white and cle or is wanted as a preserve. 
such as quinces or pears, the whole operation must be eartied on a 
ly a5 possible. Jost as soon a8 the 
fruit is pared or sliced it must at once be cooked. The contents ina 
jar cannot be too hot. A very easy method of doing this isto place the 
‘clean jars, when empty, in a vessel of water which is Kept on the fll 
boil schile the fruit is being introduced into these jars from the pre= 
surving kettle. To take the hot fruit from one vessel to the other wi 
cout ths precaution is to tun a useless risk. ‘Take out the jar from the 
boiling water comtaining the preserve just as rapidly as possible, and 
Many think that a crust of 


Everything must be ready. 


when it is piping hot serow on the lid. 


molt found on the top of a preserve does no hart, as it ean be removed. 


Moldy. preserves are not always ruined. but it gives a bad taste to the 
preserves. A sure prevention of mold is to take white of an egg and 
wet slightly both sides of a piece of letter paper. suficiently large to 


cover aver the top of the preserves 
Vlums and frit of whith the skin fa de wo be broken do better to 
be pt ine jars, with their weight of sugar, and the jars set faa ete 
Ale of boting water til dhe fut is hone, See that the water fs not high 
jars. When you pot preserves in jars lay a 

weet with brandy, fat ypon the surface of the 
preserves, and cover them carefully from the air, If they begin to mold 
Scaldthem by seting them inthe oven tll boiling hot. Glass is much 
they are not hall as apt to fer= 


‘ennugh to boil into th 


White paper, thorough 


better than earthen ware for preserves 

In making marmalades. if put up i small quan 
use, three-quarters of a pound of sugar to one pound of fruit is sufi 
cient: but if desirable to keep them longer, a pound of sugar to a pound 
fof fruit is a better proportion, As in preserves, the best sugar should 
bee used, Put up in tumblers oF small jars, 


ies and for immediate 


Weigh equal quantities of goad brown sugar and of apples: peel, core 
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‘and mince them small; boil the sugar, allowing to every three pounds 
f water: skim it well and boil it pretty thick; then add the 
apples, the grated peel of one or two lemons, and two ar three pieces of 
‘white ginger. Boil till the apples look clear and yellow. ‘This preserve 
vill keep for years. 


Few are aware that barberries preserved in common molasses are 
very good for common use, Boil the molasses, skim it, throw in the 
Uarberries and simmer until they are soft. If you wish to lay by a few. 
for sickness, preserve them in sugar. Melt the sugar, skim it, throw 
in the barberries; when done soft, take them out and throw in others. 
For preserving, the sugar should be melted over a fire moderate enough 
jot to scorch it. When melted it should be skimmed clean and the 
fruit dropped in, to simmer until itis soft, 


CHERRY PRESERVES, 
Common sour cherries are best; stone and take pound of sugar to 
take half of your sugar and sprinkle over the fruit let it 
an hour, pour into a preserving Kettle, boil slowly ten min= 
utes, skim out the cherries add remainder of sugar to the syrups boil 
skim and pour over the cherries; the next day drain off the syrup, boil, 
skim, add the cherries, boil wwenty minutes and seal up in small jars, 


CURRANT PRESERVES. 

‘Ten pounds currants, seven pounds sugar. Take the stems from 
seven pounds of the currants, and press the juice from the other three 
pounds. When the juice anid sugar are made into a hot syrup, put in 
the currants and boil until thick and rich, 


BLACK CURRANT PRESERVES, 

Gather the currants upon a dry day to every pound allow half a 
pint af red cuvant juice and a pound and a half of finely pounded loaf 
sugar. With scissors clip off the heads and stalks; put the juice, cur= 
is and sugar ina preserving pan; shake it frequently till it boils; 
‘carefully remove the fruit frog the, sides of the pan and take off the 
scum as it rises ; let it boil for ten or fifteen minutes, This preserve is 
excelent 


CITRON PRESERVES, 

Peel and cut the citron in pieces an inch square, boll in weak alum 
water until soft, drain off the water and adil one pound of sugar to each 
pound of citron to every five pounds of the preserve add one pound of 
raisins and one lemon sliced: dissolve sugar: when hot add the fruit, 
and simmer lowly for one hour. The raisins may be left out, I pre= 
ferred. 


ANTELOPE RIND PRESERVES, 

Keep the rinds of cantelopes or watermelons in strong brine until you 
swish to preserve them? then Boil in fresh water until the salt is 
removed. Soak or boil a short time in weak alum water, then boil 
again in fresh water until there is no taste of alum left. Make a lich 
syrup of two pounds of white sugar to each of rind. When the syrup has 
oiled until well clarified, drop the tind in, and boil an hour. Lemon 
flavoring may be added and a few drops of itric acid to prevent sugar~ 
ing. 


FIG PRESERVES, 

‘Take weight of ripe figs in sugar, the peel of one lemon and juice of 
two, to five or six pounds of figs. Let the figs soak in cold water twelve 
‘hours. then simmer in water until tender, take them out and drain, To. 
‘each pound of sugar add a teacup of cold water; boil and skim until 
lear. Pot in the igs and simmer ten minutes. Take dvt the figs and 
spread them in the sun for a short time, while you add the juice and 
peel of the lemons and a small teaspoonful of ginger to the syrup, and 
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boll until thick, then put in the fruit and boil fifteen minutes more. 
Fill your jars about three-fourths with the fruit, and 61 ep with hot 
syrup.” Any kind of fruit is-good, cooked until clear and tender in.a 
thiek syrup, laid in the sun until dry, then packed in boxes dusted with 
sugar, and a white paper between each layer. 

Fig pickles are nice and may be made in the same way with much 
Jess sugar, a tue vinegar and spices, 


“GINGER PRESERVES, 

Pare roots of green ginger and lay in cold water fifteen minutes boil 
in theee waters (changing hot for cold every time) until very tender 
rain and fay in ice water. For the syrup allow one and a quarter 
pounds of sugar for every pound of ginger, and a cup of water for 
every pound of sugar. Boil and skim until the scum ceases to rise. 
When the syrup is cold, wipe the ginger dry and drop it in. Let it 
stand twenty-four hours and then drain-and reheat the syrup. Then, 
‘when Blood warm, put ja the ginger ard let it stand for two' days. 
‘Then reboil the syrup and pour it over the 
week drain off again; beil and add again while hot vo the 
closely. It ean be used in about two weeks, 


Mock Gixe 


R PRESERVES, 

‘Cut into strips the thick rind of a watermelon, trim off the green and 
‘cut out the inside until the sind is firm; cover with water, isto which 
throw enough soda to make the water taste of it; fet it stand from 
twelve to twenty-four hours; take out, boil in clear water until a straw 
will go easily through; drain: put into a syrup made of good brown 
sugar, very strongly favored with pounded ginger; let boil slowly untit 
the syrup penetrates the rind. ‘This is almost as good as ginger preserve. 

‘A beautiful nice preserve may be made by cutting the rnd into fancy 
shapes, and substivuting white sugar and lemons cut in thin rounds for 
the ginger and brown sugar, Soda makes the rind more brittle than 
alum of lise, 


GRAPE PRESERVES 

Pick from the stem, wash, drain and weigh; take the same amouat 
fof white sugar put in a bright tin dish-pan; stir the grapes and sugar 
together; set in the oven until it is hot, then place un the stove stirring 
continually from the bottom until it boils; set one side of the pan off 
the stove; have the other side hot and with a long-handled skimmer 
skim the seeds off as they rise on the coo! side, In this way you can 
remove ail vhe seeds. Be very eageful not to let them bum. Wild 
‘grapes may be cooked in the same way. 


GOOSEDERRY PRESERVES 

‘The tops and tails being removed from the goosebertie, allow an 
‘equal quantity of finely powdered loaf sugar, and put a layer of each 
alternately into a large deep jars pow ‘as much dripped red cur- 
rant juice as will dissolve the sugar, adding its weight ia sugar. The 
next day put all in preserving pan and boil it 


MELON RIND PRESERVES, 

Cur the rinds into small strips oF equares; take equal weight of sugar 
and tinds; boil two hours slovy, and pot into pots for use. Any #inds 
cean be preserved in this way, and ate very nice for cakes or mince pie. 
Lemon peel boiled with the rinds adds to the flavor. Lemon peel may 
be candied by boiling it with sugar and exposing it to the air ntl the 
sugar crystallizes. 


ORANGE PRESERVES. 

‘Take any number of oranges, with rather more than their weight ia 
white sugar. Slightly grate the oranges and score them round and 
round with a knife, but do not cut very deep. Put them in cold water 
for three days, changing the water two or three times a day. Tie them 
‘up in a cloth, boil them until they ate soft enough for the head of a pin to 
penetiate the skin, While they are boiling place the sugar on the fre 


5 ‘THE SURVIVOR Vol. 5 


ith rather more than half a pint of water to each pound ; let it boil for 
‘2 minute or two, then strain through muslin, Put the oranges into the 
‘syrup till t jellies and is a yellow color. ‘Try the syrup by putting some 
tocol. It must not be too stil. The syrup need not cover the 
oranges, but they must be turned, so that each part gets thoroughly 
done. 


PRESERVED ORANGE OR LEMON PEEL, 

Peel the oranges and cut the rinds into narrow shreds; boil till tene 

Ger; change the water three times: squeeze the juice of the orange 

over the sugar: put pound to pound of svgar and peel; boil twenty 
res all together. Lemons may be preserved in the same way. 


PEACH PRESERVES 
Pare and stone your fruit and cut in halves; weigh it, and allow one 
pound of sugar to one pound of fruit; ¢rack peach stones, extract the 
kernels and put a few into your syrup (for Mavoring) while cooking. 
Pot a layer of sugar in the Ketle fist, dien a layer of fruit, and so on. 
‘ntl all is used; set where it will warm slowly until the sugars melted 
aad the fruit hot through; boil steadily until the peaches are tender and. 
lear: take out with a perforated skimmer and lay on large flat dishes, 
‘crowding as litle as possible. Boil the syrup almost to a jelly—that is 
‘lear and thick, and skim ; fil your jars two thirds full of the fruit, pour 
fon the boiling syrup and when cold cover with randied tissue paper, 
then with cloth, lastly with thick paper tied tightly over them. The 
peaches should be ready to take off after half an hour boiling; the syr 
‘minuates longer; stir often to let the scum se, and. skim, 

put up the same, only pared. Leave stems on and fruit 


‘TO PRESERVE CLING-STONE PEACHES. 

‘Take the finest peaches, pare them nicely, halve them and putin a 
owl; have their weight of loaf sugar sprinkled over them and let them 
stand for several hours. Put them in the preserving kettle, add a litle 
water and let the peaches remain until thoroughly scalded. Take 
tem out with a le, pouring off the syrup. Boil and skim the syrup 
until itis clear and sich; return the fruit to the kettle and cook there 
gently until itis clear. 


PEAR PRESERVES. 

Peel and quarter large pears, and allow one pound of sugar to one 
pound of fruit; stick one clove toa pear in the pieces. Boil the sugar 
With one pint of water to the pound put in some bits of lemon peel 
anc! when the syrup bas boiled up clear. put the pears in ang let them 
heat through; take them out, Jet €oo! and put back to cook until soft 
‘Small ones can be put up whole with a clove in the tnd, 


PLUM PRESERVES. 
Allow to every pound of fruit a pound of sugar: put into stone jars 
alternate layers of fruit and sugar. and place the jars in a moderately 
warm oven, Let them remain until the oven is cool. If prepared at 
tea time let them remain until morning ; then strain the juice from the 
plums, boil and clarify it, Remove the fruit carefully to glass or chi 
jars: pour over the hot syrup and carefully cover with egg, issue paper, 
or thick white paper, or bladder tied closely down, Or preserve same 
as peaches. 


(QUINCE PRESERVES, 
Pare, quarter and core the fruit, saving the skins and cores, Put the 
aquinces over the fire with just enough water to cover them, and simmer 
tuntl peefectly tender, but do not Jet them break. Take out the fruit 
and spread on dishes to cool; add the parings and cores to the water! 
‘which the quinces were boiled, and cook one hour; then strain through 
‘a jelly-bag, and to each pint of this liquor allow a pound of sugar. 
Boil and skim this, then put in the fruit and boil iteen minotes. Take 
it off the fre and let it stand in a deep dish twenty-four hours, then 


TH 
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rain off the syrup and let it boil agains put in the 
fifteen minutes, Take out the fruit and spread on dishes to cool: boil 
down the syrup thick; put the fruit in jats until two-thieds full then 
‘cover with the syrup. 


STRAWBERRY PRESERVES 

Select the largest and finest strawberries. Hull them, weigh and 
allow to each pound one pound of the best double refined loaf sugar 
finely powdered, Divide the sugar inte two equal portions. Put a 
layer of strawbetties into the bottom of a preserving kettle and cover, 
them with a layer of sugar, until half the sugar is in. Next set the 
kettle over a moderate fre and let it boi till the sugars melted. ‘Then 
put in, gradually, the remainder of the sugar, and, after itis all in, Jett 
for five minutes, taking off the scum with a.silver spoon; bat 
there will belittle of no seum if the sugar is of the very best quality. 
‘Afterwards remove the kettle from the fire and take out the strawber~ 
ties very carefully in a spoon, Spread out the strawberries on large, 
flat dishes, so as not to touch exch other, and set thein immediately in 
a cold place or on ice, Hang the Kettle again on the fre, and give the 
syrup one boil up, skimming it necessary. Place a fine strainer over 
the top of a mug or pitcher, and pour the syrup through it. Then put 
the strawberries into glass jars or tumblers; pour into each an equal 
portion of the syrup. Lay at the top a round piece of white paper 


Aipped in brandy. Seal the jars tightly. 
‘A shorter method is to put them in a preserving kettle over a slow 
fire until the sugar melts; boil twenty-five minutes fast 
fruit in a perforated skimmer and fill a number of 
quarters full; boil and skim the syrup five minutes longer; 6 up the 
the jars and seal while hot: keep in a cool dry place. 
Raspberries may be preserved as above, Also large, nipe goose: 
berries, To each pound of gooseberries allow one and a half pounds 


sugar, Bury them in a bos of sand or keep in a dark, cool place. 


OREEN TOMATO PRESERVES 


Eight pounds small green tomatoes (pierce each with a fork). seven 
pounds sugar, the juice of four lemons. ginger and mace mixed, one 
‘ounce, Heat all together stowly and boil until the fruits clear. Take 


{it fromm the kettle in a perforated skimmer, and spread upon dishes4o 
‘cool, Boil the syrup until thick, put the tomatoes in jars and pour syrup. 
fover them hot. Keep in a cool, dry place. These taste much like 
foreign preserves. 


RIPE TOMATO PRESERVES, 


Seven pounds round yellow oF egy tomatoes, peeled seven pounds 
sugar; juice of three lemons; let them stand! together over night; drain 
off the syrup and boil it, skimming well; put in the tomatoes, and boil 
gently twenty minutes; take out the fruit with a perforated skimmer 
and spread upon dishes; boil the syrup down until it thickens, adding. 
just before taking it up, the juice of three lemons: put the fruit into 
‘the jars and fill np with hot syrup. When cold seal up. 


‘TOMATO Fics, 

Scald and skin pear-shaped (or any small sized) tomatoes, and to 
ight pounds of them add three pounds of best brown sugar: cook 
without water until the sugar penetrates and they have a clear appear= 
ance, take out, spread on dishes, and dry in the sun, sprinkling on a 
Tile syrup while deying: pack in jars or boxes in layers, with powdered 
sugar between. Thus put up they will keep for any length of time and 
are nearly equal to figs. 


PRESERVED AND DRIED FRUIT. 
Use one pint of sugar for a pint of frit, put them together in 2 por- 
eclain kettle, a layer of the fruit at the bottom. When the sugar 
dissolved, let theo boil one or two minutes, skim fron the syrup, 
spread on plates to dry in a partly cooled oven. Boil the syrup ntl 
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‘over the currants and dry itwith them, Pack in paper= 
‘sacks, or 2 box lined with paper, and keep in a dry and cool place. 
Heat engenders moths, but a few sprigs of dry sassafras will keep fruit 
secure frova their intrusion, Blackberries, cherries, plums and currants 
ray be dried in this way, or any of the small fits, 


MARMALADE OF MIXED FRUITS. 

Pare equal quantities of apples, pears, peaches and quinces ; cut them 
fine and put them to boil with pint of water to six pounds of fruit 
let them cook thoroughly ; take out and mash well; clean the kettle 
and pot them back with half their weight in sugar, and cook slowly two 
hours. 


CIDER APPLE-SAUCE. 

Pare, quarter and core sweet apples suficient,to fill a gallon porce- 
tain kettle: pat with them a half-gallon boiled cider and let it come to a 
boil, Place a plate over them and boil steadily but not rapidly untit 
they ate thoroughly cooked, testing by taking one from under the edge 
fof the plate with a fork. Do not remove the plate until done, oF the 
apples will sink to the bottom and burn, 


APPLE MARMALADE, 

Pare, core and cut the apples in small piecgs; put them in water 
with some lemon juice to keep them white; after a short interval take 
them out and drain them; weigh and put them in a stewpan with an 
equal quantity of sugar ; add grated lemon pec, the juice of a lemon, 
some cinnamon sticks and a pinch of salt. Place the stewpan over a 
brisk fre and cover it closely, When the apples are reduced toa pulp, 
stir the mixture until it becomes of the proper consistency, 


APPLE RUTTER, 

“Take one bushel of sour apples (donot peel, wash ther, cutout the 
cores anil decayed spots, put ito tin Bader thept for the purpose), 
Sand boil uni tenders rum them through a sieve return to the bil 
vith water in which they were cooked and lt boil for an hou wil as 
Uhick as apple sauces ald cinnamon, cloves and brown sugar to suit 
the taste, to quarts orale more of apple jelly alter eooking a ile 
longer pt while hot into ja 


‘CHERRY MARMALADE, 
Stone the cherries and polp them thoroughly throwgh a coarse sieve 
to every three pounds of pulp add half a pint of currant juice: add 
three-quarters of a pound of sugar to each peand of fruits 
together and boil wat it will jelly. Put in cans or glasses, 


GRAPE MARMALADE. 
Pick the grapes from the stem, put into a preserving Kettle, covers 
‘them with water. Boil until perfectly soft, then pour into a col- 
ander and rub them until all the pulp passes through; then to each 
pint of pulp add one pound of clarified sugar and boil until the proper 
‘consistency, Put it into jars and cover as preserves, 


‘ORANGE MARMALADE, 

“Take three pounds of sweet oranges and two pounds of lemons, with 
the sume weight of sugar, Take a thin paring from the fruit and eut 
ino fine chips: boil them until quite tender; scrape off the pulp from 
the inner skins. and pick out the seeds. Havea dish with a little water, 
in which put skins and seeds to extract all the juice possible. When 
all is ready, strain the water from the chips and skins, and use one and, 
a half pints for the Syrup. Boil pulp, chips, ete, twenty minutes, 
‘and cover when cold. 


PEACH MARMALADE. 
“Take tipe freestone peaches. Pate, stone and quarter them: to a 
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pound of fruit allow three-quarters of loaf sugar and half ounce of 
Dinter almonds. Blanch the almonds in scalding water and pound them 
‘until smooth, Seald the peaches in a very Bittle warm water; mash 
them ; mix them with the sugar and almonds, and put the whole intoa 
preserving kettle. Boil i¢ to a thick, smooth paste. Skim and stir it 
well, and keep the Kettle covered as much as possible. Fifteen minutes 
will be sufficient to boil them. Wheneold, put up in glass jars. 


PLUM MARMALADE, 

Stone them and put into the Kettle with a pound of sugar to each 
Pound of fruit: put a small cup of cold water in frst to prevent Burn 
ing. When the fruit begins to soften, take a potato-masher and mash 
it to pulp, without taking it from the fire. Let it boil gently for fteen 
fF Oxenty minutes, not longer than twenty. Take from the fre and 
put into jars, 


LUM CHEESE, 

Boil plums in sufficient water to prevent burning; then wash and 
strain to every pound of pulpadd hal a pound of elear brown sugars 
cook as you would jam, stirring to prevent burning. It can be cut fa 
slices, and isa nie addition for lunch. 


QUINCE MARMALADE, 

Poor quinces, unfit for other uses, ean be washed and cut in small 
picces, coring but not paring them. Allow three-quarters of a pound 
‘of sugar and a teacup of water to a pound of fruit, and boil slowly two 
hours, stirring and mashing it fine. Strain through a colander, and put 
Im glance or bowin. Peaches, cab apples or sur apples maybe used 
in the same ways 


PICKLES, 


SOUR AND SWEET. 


‘When making pickles use good, sharp vinegar, or the pickles will be 
insipid. Keep thein from the air and sce that they are well covered 
with the vinegar. Boil in a porcelain kettle; never in brass or metal. 
Parboil the pickles first, then let them get perfectly cold, and pour on 
the sealding hot vinegar. A small lump of alum dissolved and added. 
to the vinegar when scalding the first time makes them” crisp and 
green. ‘To make them sharp and crisp they should be parboiled 
Jn one vinegar, and then a second vinegar poured orer them when ready 
to put in the crock. Keep ina dry, cool place, either in stone or glass. 
If put away in stone jars, put a plate or saucer over them s0 as to keep 
the pickles under vinegar. If white specks appear on the vinegar, drain 
off and scald, adding a handful of sugar to each gallon of vinegar. 

‘Most people prefer their pickles highly spiced; cloves and cinnamon 
pat in bags are good for this, also bits of horseradish and red or green 
peppers. The horseradish helps to preserve the life of the vinegar, but 
iHitwill after this persist in losing its strength, pour off the old and 
replace by new, poured over the pickles scaling hot. Ginger is the 
most healthy of all spices, cloves are the strongest, after these allspice 
and cinnamon, Proportion these or the pickles will be black in. colot 
and too hot for the palate, Mustard seed is also an improvement. 
Never put up pickles in anything that has held grease, or do not let 
themn freezes if they do they will be entirely spoiled. 

‘Sweet pickles may be made of any frut that can be preserved, includ 
ing the tind of ripe cucumbers or melons. The proportions of sugar 10 
vinegar is three pints to a quart. Make into a syrup and pour over the 
ripe frit, With some fruits it is necessary that they may be scalded 
for steamed; with others it is not. Very ripe peaches or plums do not 
need steaming, but pears, apples, encumber and melon rinds are better 
steamed and the hot vinegar syrup afterward poured over them. . With 
these it is also necessary the spices should be put in bags or the fui 


will be much discolored. Crabapples make larly good pickles, 
ough many seem to think only: of making them, into jelly or preserves. 
In making pickles use none but the best cider vinegar. The vinegar 
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slvays be two inches or more above the vegetables, as itis sure 
sri and if the vegetables are not thoroughly immersed in pickle 
thes will not Keep, They should be examined every month or two and 
soli pueces removed. If there is much tendency to solten, iti advisable 
‘ol the sinegar. add to each gallon a eup of sugar, boil it and 

jckle jar while hot. The occasional addition of a fitle 

ar heeps pickles good and improves them. Spices in pikles should 
be used whe, s'ghily bruised, hut preferably not ground: if ground 
ber should be ted up in thin mustin bags, Most pickles, i well kept, 
rove with age by the vinegar losing its raw taste and the favor of 
the syces improving and blending. 

‘To strengthen weak sinegar, in piles, turn it off heat it sealding 
hot, put it om the pickles and when lukewarm pot in a small piece of 
slhsn the size of a flbert and a brown paper four inches square wet 
with molasses. it does not grow sharp in two weeks itis past recov 
cer and mst be throwin away. in winter, freeze it and remove theice 
fon the surface, forthe water alone freezes, leaving the vinegar. 

“To kecp up a constant supply of vinegar: Before the bartel is quite 
cout il the barrel with one gallon of molasses to every eleven gallons 
of soft water. This miatore will become good vinegar in about thece 
11 the Barrels stand on end, there must be a hole made in the 

J with gause to keep out insects. If standing on the side, 

ste left open and similarly protected, 
‘A simple merbod of pickling is to merely pot the articles into eold 
vinegar. This cold vinegar should be used for those that do, not 
require the addition of spice, and such as do not reyuite to be 
cnions, radish pods, horseradish, garlic and eschalots, Half fill the 
jis with best vinegar, fil them up with the vegetables, and te down 

umedintely with bladder. These are much better if pickled quite 
sh and al of asi. ‘The onions showld be dropped in the vinegar as 


fast as peeled; this secures their color. ‘The horseradish should be 
scraped a Kile outside and cut up in rounds halt an inch deep. Bar= 
berries for garnish; gather fine full bunches before they are quite ripe, 


pick away al bits of stalk and leaf and injaried berries and drop them 
in cold vinegar: they may be kept in salt and water, changing the brine 
‘whenever i begins to ferment, but the vinegar is best. 

“To put up eveurbers fa brine: Leave at least an inch of stem to 
cucumbers and wash well in cold water. Make a brine of salt and 
water strong enough to bese an egg put the eveumbers i this as they 
are gathered each day from the vines. Cut a board s0 as to fit inside 
‘of the barrel; bore holes here and there through it, and put this board 
‘onthe cucumbers with a weight sufficient to keep it dovn. Each day 
takeoff the scum which arises. When wanted for use take out what is 
necessary and soak thei two or three days, or until the salt is out of 
them, and then pour boiling spiced vinegar over therh. A red pepper 
‘or to is an inyprovement if one likes hot pickles. 

‘To harden them after they are taken out of the brine, take a lump of 
slum snd horseradish cut in strips; put ths in the vinegar and it will 
rake them hard and erisp. When you wish to make a few cucumber 
Pickles quick, tke good cider vinegar: heat it boiling hot and pour 
itover them. When cool, they are ready for use. 


PICKLED SWEET APPLES 

“Take three pounds of sugar, «wo quarts of vinegar, one-half ounce of, 
cinnamon, one-half ounce of cloves: pare the apples, leaving them 
tvhole; bol them in part of the vinegar and sugar uatl you ean pat a 
fork through them: take Chem out, heat the remainder of the vinegar 
and sugar and pour ofer them. Be careful not to boil them too long oF 
they wil break, 


PICKLED ARTICHOKES, 
Boil your artichokes in strong salt and water for two or three min 
lay on a hair sieve to drain; when cold lay in narrow-topped 
jars. Take as much white wine vinegar as will cover the artichokes 
and boil with ita blade or two of mace, some root ginger anda nutmeg 
grated fine. Pour it on hot, seal and put away for use. 
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PICKLED BLACKBERRIES, 

Seren pounds of fruit, three pounds of sugar, one quart of vinegar, 
‘one-half ounce of cloves, one-half ounce cassiz buds. When the syrup 
is boiling add the berries; boil one-half hours skim out the berries, 
Doll down the syrup and pour i over them, 


PICKLED DEANS, 

‘String and break between each bean, wash, put on to boil, cook 
they begin to burst open, take off, cool them, then salt as if to use fresh, 
pack avsay in a slone jar or nice tub, ald tolerable weights then pre- 
pare a weak brine and pour over; cover, and in a few weeks they will 
be sour. 


CKLRD MUSTERNUTS OR WALNUTS, 


Gather them sehen soft enough to.he pierced swith a pin. Lay them 
Jn strong brine for five days changing this twice in the meantime, 
Drain and wipe dry: pierce each by running a large darning-needie 
through it, and lay them in cold water for six hours. To each gallon of 
vinegar allow one cup of sugar. three dozen each of whole cloves and 
black pepper corns, half as much allspice and a dozen lades of mace. 
Boil five minutes; pack the nuts in stall jars and cover with the seald- 
ing vinegar, Repeat ths twice within a week: the up and set away, 
Good to eat in a month 


Jeet solid heads, slice very fine, put in a jar then cover with bolting 
water; when cold drain off the water and season with grated horse 
radish, salt, equal parts of black and red pepps and whole 
cloves. 


SweET cane, 


PICKLE. 


One and a halt gallons sliced cabbage, three quarts of 
fourths pound salt, the salt and sater to be boiled topethes 
and poured over the cabbage while boiling hot, which wi 


the cabbage to one gallon. It must be closely covered to stand 
night, then dry by being pressed with a coarse eloth; then soak one 
pint of ehopped onions, one-half gallon vinegar, one-half pint grated 
horseradish, ane pou! ved pepper. one pound sugar, one-half head of ga 
fie three glager roots, three tablespoonfuls of turmeric, one-half table- 
spoonful mustard seed, ten pieces mace. a few genins black pepper 
few cloves. ‘These ingredients are to be mixed together in the vi 
the cabbage remaining. must then be put ia the risture and the 
whole put in a stone jar and set in a pot of water and boiled about 


four hours 
PICKLED CAULIFLOWERS, 

‘Take solid and white cauliflower: pull apart in bunches, spread on 
fan earthen dish ; lay salt over them, and let them stand theee day 
then put into earthen jars ani pour boiling sale an water over them 
Jet them stant all night, thes drain, put into glass jars and fill up wit 
white vinegar prepated the same as for the onions. 


SPICED CAULIFLOWER. 

Select sina, white, elose bunches, boil in sealing brine three min 
tutes, drain, and sprinkle thickly with salt; brush off when dry ; cover 
for two days with cold vinegar, setting the jar in the sun: pack care= 
fully in glass jars: prepare and throw over thesn scaling vinegar, sea- 
soned thus: To one gallon, one cup of white sugar. twelve blades of 
nace, a tablespoonful celery seed, two dozen white pepper coms and 
some bits of ted pepper pods, a tablespoonful of coriander seed and the 
same of white mustard. Boil five minutes. Scald once a week for 
thee weeks, tie up and set away: place a small plate on top of jar 
inside to keep the cauliflower uncler the liquid. 


PICKLED CHERRIES. 


Five pounds of cherries, stoned—leave a few pits for favoring: one 
‘quart of vinegar, two pounds of sugar, one-half ounce of cinnamon, one 
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half ouace of cloves, one-half ounce of mace: boll the sugar, vinegar 
and spices together and pour hot over the cherries, 


“Take good sized eueumbers, slice on a vegetable slicer quite thin and 
pour a weak brine, boiling hot, over theim and let stand twenty four 
hours then to a gallon of sinegar add an ounce of white mustard seed, 
fone of celery seed and half a teaspoonful of pulverized alum; boil, and 
turn over the pickles. Put in old pickle bottles and seal, or in a jar 
‘with a cloth over, rinsing the cloth occasionally, 


CHOFPED PicKLE 

One gallon green tomatoes, four large onions, three red peppers and 
thee green ones, leaving in a few of the seeds. Chop all fine; throw 
in a big handful of salt; mix well together and lett stand over night, 
In the morning drain dry and add one pound of brown sugar, one 
tablespoonful exch of black pepper, ground cloves and allspice; hall a 
pint of white mustard seed and one-quarter of an ounce of celery seed, 
Pour over three pints of cider vinegar, boiling hot. This is excellent, 
Pot into jars or wide-mouthed bottles and cork tightly, 


PICKLED CORN, 

Boil the eora on the cob; when cool cut it from the co 
‘the bottom of a jara layer of salt and a layer of corn until the jar is 
Aull; cover with a cloth, board and weights when wanted for use 
soak in water until fresh; then cook and iti lke fresh com. 


DOTTLED cHOW.cHOW. 
small pickles, evo quarts of silver onions, wo quarts of 
beans, one dozen green tomatoes, three heads of caulie 
flower let the onions stand in brine twelve hours, then peel, If the 
real them, Slice the green tomatoes, cut up the 
it all stand ia brine twenty-four hours. To one gallon 
~gar wee one pov of mustard (common is the bes!) mix it with 

nil it to the rest. One oF two tablespoontuls of 
‘one tabespoonfal of eayenne pepper—use more spices if 
‘Tie the spices in a white cloth, And boil in the vinegar, 
before add wustard, It can be put in pickle jars in alternate 
layers; ill three-quarters full; whea filling the jars add here and there 
a litle red and green pepper fill up with the mustard; make aur tight, 


Iiale sineyan, 
wil of 
relerred, 


MUSTARD clow.cnow, 

‘Two heads of cabbage, two heads of cauliflower, one dozen cucum= 
bers, si roots of celery, six peppers, one quart of small white onions, 
(toes cut into sinall pieces and buil each vege> 
table separately un then strain then, To gallons of vine 
gar, one-fourth pound of mustard, one-fourth pound of mustard seed, 
fone pot of mustard, one ounce of cloves, to ounces of ture 
pat the visegar and spices into a kettle and let them come to a 
le vegetables and pour over the dressing. 


bot enix 


PICKLED CUCUMBERS, 

Wash with care the cocumbers, and place in jars. Make a weak 
brine (a handful of salt to.a gallon and a half of water); when scald- 
ing hot turn over the cucumbers and cover; repeat this process three 
moraings in suecession, taking care to skim thoroughly. On the fourth 
day have ready a porcelain kettle of vinegar, to which has been added 
| piece of akin the size of avwalnut, When scalding hot, put in as 
fan; cucumbers as may be covered with the vinegar ; do not let them 
‘but skim out as soon as scalded through, and replace with others, 
ling each time a small piece of alum. When this process s through, 
‘ow out the vinegar, and replace with good cider oF white wine vine- 
far; aid spices, mustard seed and red pepper, Sort the pickles and 


THE SURVIVOR Vol. 5 


place thein in stone ar glass jars, turn: 


the hot spiced vinegar seal 
and put away the jars not wanted for immediate use. Pickles thus 
prepared ate fine and crisp at the expiration of a year. ‘Those that are 
kept in open-mouth jars may he covered with a cloth, which will need 
tobe taken off and rinsed occasionally. 


SPiceD CLCUMPER PICKLE, 
‘Two dozen cucumbers, slice and hoi in vinegar enough to corer 
boil one hour; set aside in the hot vinegar. To one gallon cold 
gar allow one pinund brown sugar, one tablespoonful each of cinnamon, 
xinger, black pepper and celery seed, one teaspoonful mace 
Spoonful allspice and cloves, ane tablespoontul one tablespoon 
ful grated horseradish, one tablespoonfal sliced gaelic, half teaspooaful 
cayenne pepper; put in the cucumbers and stew two hours; it will be 
ready for use as soon as cold if it is iked thicker, put in double the 
‘quantity of cucumbers. 


RIPE CUCUMBER PICKLES. 

Peel the cucumbers, halve them, scrape the inside and soft part out 
with a silver spoon, salt them down for twelve hours wipe dry with 
‘towel and cut in pieces or strips ; have a layer of mustard seed, cloves 
fand pepper, then a layer of cucumbers. A piece of horseradish js an 
addition to them, Boil enough sinegar to cover all: pour on after they 
fare cold; alter a week boil some vinegar again and pour over them. 


SLICED CUCUMBER PICKLE. 
Gather the cucumbers before the seeds are very large; pareand throw 
into fee-cold water for one hour: then slice as thin as possible, on a 
cabbage cutters sprinkle well with salt: tie up in a coarse cloth and 
lay ina colander under a heavy weight to drain over night. Next 
morning mix through them plenty of brown fe mustard-seed 
pack in jars and cover well with cold cider vinegar. Put in a cool 
place, Should a white scum rise on the vinegar, draw it off and boil 
‘and skim well, or substitute other vinegar. Pour it over them cold, 
‘This retains the flavor of the cucumber. 


EAST INDIA PICKLES. 
One-half peck sliced green tomatoes, one-half peck sliced white 
onions, twenty-five small cucumbers, two eauliflowers cut ia small 
branches; sprinkle salt over these plentifully and let stand twenty-four 
hours, and then drain well: mix half a eup of grated horseradish root 
with half an ounce of turmeric (get at the drug store), half an cunce 
‘each of ground cinnamon and cloves, one ounce of ground pepper, one 
pint of ground mustard seed, ane pint of brown sw 
chopped celery. Pat this mixture into a porcelain kettle in layers with 
the vegetables, Cover with cold cider vinegar and boi slowly for two 


hours. The turiverie gives the pickles the yellow color pecuiice te Evst 


India piektes, and in taste and appearance they eannot be: 
from the genuine 


PIeKLED FCS, 


Sixteen emis one quart of vinegar, one-half ounce of bl: 
one-half ounce of Jamaics pep 
eggs twelve minutes dip in coll water and take off the shell: put th 


into a stew pam and sioner ten 


perper. 
boil the 


ene-hall ownce of 


sinegar with the pepper and vin 
minutes: place the eggs in a jar, pour over 
ing hot, and when cold tie them dovsn with a bladder to exclude the 


seasoned vinegar boll 


air; ready for use in a month. 


EXGLISH 


‘One-half peck of small, green tomatoes, three dozen small eucum= 
bers, to heads of caulloseer, one-half peck of tender string beans, 
six bunches of celery, six green peppers. and a quart of small, white 
Chop the vegetables quite fine, sprinkle with salt, and let stand 

arts of vinegar add one ounce each of 


over night: t0 six or seven q 
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‘ground cloves, allspice and pepper, two ounces of turmeric and four 

‘ounces of mustard seed ; let the vinegar and spices come to a boil, put 
tes and scald until tender and a litte yellow, 


rect ricntas, 

Sicenpeck of rn tomatocs nd se args oon, hall int sah 
tive pounés brown sugar ball pound iio mustard sed two lathe: 
Spounlscach of round alapce cloves, Ganamon, gig osiard one 
Ccaspooatel rl pepper hee quara vegas iwaol water, Sprgkle all 
rer ihe tomar sd ania, Jr and ere hight dra inthe ree 
ing! a0 the water And one quart vinegar: Bol the tomatoes and 
rion treaty minutes and drain, bol the four quarts of vinegar Wi 
‘ edients fifteen minutes: putin jars pour over the hot 
dissing, seal and keep in 3 ool dry place 


cab i 


GERMAN PICKLES. 
‘Take wo or three dozen pickles (good sized ones), half a peck of 

spe leaves and somve dill: wash the pickles and leaves; take a 
‘sma'l jar and Iay in the bottom of st a layer of leaves and then of 
pickles, and a litele dill; lay in alternate layers; make a salt water brine 
fof very warm water, enough to cover the pickles; ro not make it too 
salty; pot a plate in the jar, and Iay on ita heavy stone. In about a 
‘werk the pickles will be sour. 


PICKLED GRATES, 


hes of ripe, firm grapes and pack in the Jars in 
Which they are to be kept, To a quart of sinegar, add a half pound of 


sugars one-fourth of a pound of stick cinnamon, and an ounce of all 
spice, whole. Boil, and when cold. turn over the grapes. ‘They will 
keep sealing. Stone jars, holding a gallon each, may be used 


these pickles. A piece of white cotton cloth should be spread over: 
the clusters, and a plate placed on top, to keep them under the vinegar. 


MovGr Proper, 

Slice one peck of green tomatoes, sprinkle lightly with salt and let it 
stand 1wo houts, then drain off the liquid and throw it away, and to 
the tomatoes add the following ingredients: Half a gallon good vinegar, 
fone dozen Inrge onions (sliced), four large pods of green pepper 
(evinced fine), half pound of white mustard seed, quarter pound black 
mustard seed, and one teaspoonful each of cloves, mace, ginger, black 
wsamon, and celery seed. Itis best to put this piekle up in 
ud seal. It is ready for use as soon as made, 


INDIA PICKLE. 

‘Take three quarts of vinegar, quarter pound mustard, half ounce of 
black pepper. one ounce cloves, one ounce allspice, one ounce turmeric, 
fone ounce ginger, one oune cayenne pepper, handful of salt and the 
same of sugar: boil for (wenty minutes. When cold put in the vege> 
tables, cucumbers, onions, cauliflower cut up small, and cover closely. 
1f the liquid should seem thin boil again and add more mustard in three 
‘weeks after making. 


PICKLED LEMONS, 
Wipe six lemons, cut each into eight pieces; put on them a pound of 
salt, six large cloves of garlic, two ounces of horseradish, sticed thin, 
Tikewise of cloves, mace, nutmeg and cayenne, a quarter of an ounee 
each, and two ounces of flour of mustard; to these add two quarts of 
‘inegar: boil a quarter of an hou in a well-tinned saucepan; or, wh 
fs better boil st in a strong jar, ina kettle of boiling waters or, set the 
Jaron the hot bearth till done. Set the jar by, and stir it dally for six 
‘weeks; keep the jar close covered. Put pickles into small bottles. 


BOTTLED MIXED PICKLES. 
‘Take equal quantities of onions, cucumbers, gecen tomatoes, carrots, 
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and caulflowers; cook them in salted water wntl a fork will 0 in them 
easy, but they must not be soft; then have hot vinegar, with black or 
red peppers in; while the pickles are hot lay them, a few of each, alter= 
nately, in the glass ease until full thea pour over theim hot peppered: 
vinegar, and seal, Tee sues to hve the ean hot as for eanning fruit. 


‘Three hundied small cucumbers four green peppers sliced ne, two 


arge or three small heads of eavlilower, three heads of white eabbage 


shaved tine, nine Large onions sliced, one large root horseradish, one 


quart of gicen beans cut ene inch long 
ty stro 


fone quatt of green tomatoes 


brine 1weery-four hour 
sprinkle in one-fourth pound lack and one 
fourth pound of white mustard seed; also one tablespoonful Black 
ground pepper: let it come to a good boil in jost vinegar enough to. 
cover it, adding a litle alum. Deain again, and when cold, mixin one- 
half pint of ground mustard: cover the whole with good ebler vinegar: 
‘add turmeric enough to colo, if liked. 


sliced put this mist 


rain theee hours, the 


PICKLED MUSHROOMS, 

Clean them with water and flannel, dhtow them into boiling salt and 
water ina stew-pan and boil for a few minutes. Drain them in a cole 
ander and spread out on a finen cloth, covering them with another. 
Put into bottles with a blade of to of mace, and fill up with white vine 
‘egar, pouring some melted mutton fat on the top, if intended to keep 
Jong. 


PICKLED MANGOES, 


Cut a round piece out of the top of small round 
exteact the seeds. ‘Then tie the pieces om again with a thread 
ina strong brine for ten days, Drain. and wipe, pot therm into a kettle 
with niee leaves under and over them, adding a small piece of aluim and 
put over a slow fire to green, keeping them tightly covered. To fill, 
make a dressing of scraped horseradish, white mustard seed, mace, 
nutmeg pounded, green ginger cut small, pepper, turmeric and sweet 
cil, Fill the mangoes with this mistuee, putting a smal clove of garlic 
into each one of them, replacing the pieces at the opening and sewing 
them in with strong thread, Put into stone jars and pour boiling 
vinegar over te 


PICKLED VEGETABLE MANGOES. 
For one dozen mangoes, take one cup each of white and black mus- 
tatd seed, one handful of horseradish, one tablespoonful each of cloves, 
‘mace, cinnamon, black pepper, celery seed, and one cup of sugars 
mince a small head of eabbaye fine: pour hot vinegar over it and let it 
stand hall-an nour, then drain off, and when cold, put the mixture 
together, adding small beans and cucumbers, and fill the mangoes, 
Viace thein in the kettle with seam up, and seald gently with vinegar. 


MUSTARD PICKLES 
Six green peppers: six quarts of small onions, six quarts of small 
cucumbers, sit quarts of pickled cavliflowers, four quarts of sliced cucum= 
bers: pour over this a brine, one tablespoonful of salt to one quart of 
water, until all are well covered; let this stand twenty-four hours: drain 

off, and tiney are ready for the dressing. Dressing: To each 
vinegar, add six tablespoonfuls of best mustard. one and a half cups of 
brown sugar, one-half cup of four, one-half ounce of turmeric and the 
‘aime of carry powder; boil all together five minutes. and pour over the 
Pickles, ‘The dressing should be the consistency of thick, sour cream 
‘when cold, and if not, add more flour and boil up again. These pickles 
‘can be kept in crocks, eovered tightly with thick paper. One gallon of 
il make dressing enough for eight or nine quarts of pickles: 
It is an elegant salad dressing. 


vinegar 
i you have any left bottle for meats. 
‘or can be used again another year. 
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MUSK MELON PICKLES, 

‘Take them when just ripe: pare and slice about am inch and a half 
thick; put them in alum water one night: take out and drain well; 
allow thre= pounds sugar to three pints vinegar; boil well and skim; 
pour over the melons; pour off the syrup and heat and pour back nine 
‘mornings. the last time add cinnamon and cloves to suit the taste: boil 
the syrup down till just enough to cover the pickles. 


SPICED NUTSEG MELON. 

Select melons not quite ripe; open, scrape out the pulp, peel and 
slice; put the fruit ina stone jar, and, for fixe pounds of fruit take a 
‘qoatt of vinegar and two and a half pounds of sugar: seald vinegar and 
sugar together, and pour over the fruit; scald the syrup and pour over 
the froit for eight successive days. On the ninth, adsl one ounce of 
stick cinnamon, one of whole cloves and one of allspice, Scald fruit, 
Vinegar and spices together, and seal up in jars, This pickle should 
‘stand to or thtee months before using. Blue plums are very nice 
prepared in this way. 


PICKLED NASTURTIONS, 


Soak for three days in strong salt and water; then strain and pour 
boiling vinegar over them, omitting the spice, 


PICKLED ONIONS 
Select siall silver-skinned onions, remove with a silver kaife all the 
‘outer skins, so that each onion will be perfectly white and clean, Put 
brine that will @oat an egg and leave them for three days 

1 place in a jar, fist a layer of onions three inches deep, then a 
sprinkling of horseradish, cinasamon bark, cloves, and a Tittle cayenne 
‘ont the jae is filled, in proportion of half a teaspoonful 

80 tabilespoonfals each chopped horseradish and 
cloves and four teasjoonh n bark tw a gallon of pickles 


be aig point, add brown sugar in the proportion of 
a quart to a gallon, and pour hot over the onions. 
SPANISH PICKLED ONIONS. 

Cut onions into slices, put a layer of them into a jar, sprinkle with 

cayenne pepper and salt, then add another layer of onions and proceed 


as before. Proceed in this way until the jar i ful, and pour eold vine= 
gar over all till covered, They will be fit for use in a month, 


PICKLED PEACHES, 

Take ice fair peaches, wipe them clean with a woolen eloth and 
place them in a stone jar; to seven pounds of fruit take three pounds 
hice yellow coffee sugar, one pint good cider vinegar three ounces cin= 
namon in sticks, one ounce of cloves; boil the sugar, vinegar and spices 
together and pour over the fruit while hot; cover them and let them 
stand three days; pour off again: bring to a boil; then put the fro 
anil all together and boil till they ate Wansparent: set away in a cool, 
ry place. Sweet apples may be pielded in saune way. 


PICKLED PEARS. 

‘Ten pounds of pears. three pounds of light brown sugar, 
tinegar, one ounce of cinnamon, one ounce of cloves (ground); put all 
togetier and boil el the pears are tender; skim the pears out and let 
the syrup boil a half an hour longer. 


‘Take large grees ones (the best variey is the sweet pepper). Make 
a small incision at the side; take out all the seeds, being careful not to 
mangle the peppers. Soak in brine that will oat an egg for two days, 
‘Changing the water twice. Stuff with chopped cabbage and chopped 
onions, seasoned with mustard seed and spices. Sew up incision, place 
in jar and cover with cold spiced vinegar. Many cut off the top of the 
red pepper, then tie it on again, and when realy to be used the top has 


THE SURVIVOR Vol. 5 
only to be removed and the pickle is ready. 


peveen mast. 
, Eas onto ena vie pegs etoges and ac 
ret mince them Sine, separately. and then mia ther well lopehers 
ftason with horcaah and salt Cover wih very stongvinegse 


PIccaLis. 

‘One peck green tomatoes, quarter peck sliced onions—sliced and 
salted over night—one handful seraped horseradish, ounce turmeric 
powder, ounce each of cloves and cinnamon, quarter pound whole pep= 
per. pound each of mustard seed and flour mustard ; put ina large pre~ 
erving kétile alternate layers of tomatoes, onions, cauliflower, some 
sliced green pickles which have been cut up and salted over night, also 
fone of two green peppers, with all the other ingredients; cover the 
whole with vinegars boil flteen or twenty minutes, stirring carefully+ 
Pour off all the water that forms on the pickle when they lay in the salt, 


PICKLED PLUMS. 
Seven pounds plums, four pounds sugar, two ounces stick 
mon, two ounces cloves, one quart vinegar, and a litle mace: put in 
the jar first a layer of plums then a layer of spices alternately, scald the 
vinegar and sugar together, and pour it over the plums: repeat three 
Times for plums (only once for cut apples and pears); the fourth 
scald all together; put them fnto glass jars and they are ready for use. 


riekLErTe, 
‘Take four large. firm enbbages chopped fine, one quart onions chopped, 
two quarts vinegar, or enough to cover the exbbage, two pounds brown, 
sugar, two tablespoonfuls each of ground mustard, black pepper. cine 
ramon, turmerie and celery seed, one tablespoontul exch of allspice, 
mace and alum, pulverized; pack the eabboge and onions in alternate 
layers, with a litle salt betsveen them let 
then scald the vinegar, sugar and spices together and pour over the 
ceabbage and onions alter draining them well; do this three mornings 
in suceession and on the fourth put all over the fire and boil five mine 
‘utes; put in jars and keep cool 


RAGAN PICKLE, 
“two gallons of cabbage, sliged fine; one gallon of chopped green 

fone gallon best vinegar: one 
pound brown sugar; one tablespoontal of black pepper; half an ounce 
turmerie powder: one ounce celery seed; one tablespoonful ground 
allepice; one teaspoonful ground cloves: one-quarter pound white 
mvatard: one gil of salt. Boil all together, string well, for two 
hhours. Take from the fire, and add the spices; then pot in airtight 
jars. Set in a cool, dry place, and this delicious pickle will keep all 
‘winter. 


tomatoes: twelve onions, also chopped 


PICKLED RAISINS. 


c raisins on the stems, add one 
over a slow fire half an 


‘Take two powsids of large 
vinegar and half a pound of sugars 
howr. 


Four doren large cucumbers, four larxe green peppers. one-half peck 
of onions, one-half peck of green tomatoes ; slice the whote and 
sprinkle over them one pint of salt: allow them to remain over night, 
then drain them: put the whote into a preserving kettle and add the 

Sliced horseradish according to julgment, one 
‘ol white pepper, one ourice of turmeric, one 
‘an ounce of 


follossing ingredients 


‘ounce of mice, one oun’ 
‘ounce of white anustard seed, half an ounce of -cloves, bs 
telery seed. four tablespoonfols of dry mustard, one and a half pounds 
ff Srown sugar; caver the whole with vinegar and boil one hour. 


SWEET FRUIT PICKLES 


‘To every seven pounds of frit and one-half pounds of 
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‘sogarand one pint of cider vinegar, two ounces of whole cloves, two of 
Stick cinnamon. This is for peaches, pears, apples or musk melons. 

‘hes. pears and apples should be pared only, not divided. ‘Then in 
ech stick two whole cloves. The cinnamon should be boiled in the 
vinegar. Put the prepared fruit into a stone jar and pour the vinegar, 
scalding hot, over it, Repeat this, for three mornings, These sweet 
pick!es will be found delicious, and will keep any length of ime, The 
‘melons should be cut in strips, as if to serve fresh on the table, and 
‘shoul not be too ripe. Siminer them thirty minutes slowly in the pre= 
pared rand they will need no further attention except to keep 
‘hem closely covered. ‘These will keep good a year. 


SWEET VECETADLE PICKLES 

‘Take one peek of good solid green tomatoes, and onions to suit the 
tasie and foney, or five quarts of tomatoes and three of onions; peel the 
feniuns as for boiling; wash and dry the tomatoes; eut them in thin 
slices eut in small pieces, six large green peppers, earefully leaving out 
eds ; put the slices in a large pan and sprinkle a pint of fife salt 
fon than; let them stand about twenty-four hours; drain off all the 
iqoor, earefolly pressing down the cover; when they are suliciently 
rained put in the preserving kettle and cover well with vinegar, pre 
pared thas: Ten oF twelve ounces brown sugar to the quart, a table~ 
spoonful each of ground cinnamon and cloves, and a spoonful of 
crushed white mustard seed; boil wellabout fifteen minutes, and put in 
pots or jars. 


‘TOMATO CHOWDER, 

A ball-bushel of green tomatoes, one dozen onions, one dozen green 
peppers: chop fines sprinkle over the mess one pint of salt and let it 
stand over night. Poaroff this brine and cover with good vinegar let 
it cook one hour slowly. then drain and pack in a jar, Take two 
pounds of sugar, two tablespoonfuls of cinnamon, one tablespoontul of, 
allspice, one tablespoonful each of cloves and pepper, a half-teacup of 
‘ground mustard, one pint of grated horseradish ; mix the sugar, spices, 
horseradish and “mustard with vinegar heat boiling hot and pour over 
the other ingredients ; put in a cool place, covered tightly. ‘This will 
keep a year, o longer. 

(GREEN TOMATO PICKLES 

One peck green tomatoes, one dozen sliced onions; sprinkle well 
swith salt and let them stand until next day, then drain them. Use the 
following a8 spices: One small box mustard, half an ounce black pep- 
per. one ounce of whole cloves, and one of white mustard seed. A ter= 
rate layers of tomatoes, onions and spices; cover with vinegar. Wet 
the mustard before putting it in, Boil the whole twenty minutes. 


RIPE TOMATO PICKLES. 

‘Take smooth, ripe tomatoes and wash clean in cold water prick 
them with a coarse needle: lay compactly in a stone jar until full; then 
take sulicient pure cider vinegar to cover; heat until boiling, then turn 
‘over the tomatoes; have ready a piece of foolscap or smooth brown 
paper, turn the white of an egg on it, and see that every part of the 
paper is covered with the egg; put it in the jar (egg side down), and 
pinch the edges close and cover with paper tied on tight. When cool 
put away in a cool, dark place. 


(CHOPPED TOMATO PICKLE, 

Chop green tomatoes up fine; to about three quarts add a scant cup 
of salt pat in alternate layersina stone jarand let them stand over night 
then drain off the water that has accumulated; cover them nearly of 
quite with vinegar, add half an ounce of whole cloves, half an ounce of 
celery seed and about half a dozen small onions, chopped put the 
hole over the stove and let it come to a scald but not boil, ‘They are 
ready for use when cold. 


‘ro KEEP TOMATOES WHOLE. 
Filla Iarge stone jar with ripe tomatoes, then add a few whole cloves 
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and a litle sugar cover them well with one-half cold vinegar and half 
waters place a piece of flannel over the jar well down in the vinegar, 
then tie down with paper. In this way tomatoes can he kept a year, 
Should mildew collect on the flannel it will act hurt thea in the least 
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PICKLED TURNIPS 

Wash them clean before boiling ; do not pare them. If the rind is 
broken the juice escapes. When cooked take off the outside, slice 
them like beets and pour hot spiced vinegar overthem. ‘They are to be. 
‘eaten while newly cooked and warm, and are as good as pickled beets. 


WATER MELON RIND PICKLES. 
Pare them; cut up the inside rind in small squares; then boil ia 
‘weak ginger water until tender; make a syrup of sugar and vinegar 
spiced with cloves and cinnainon, and pour on hot three svecessive 
mornings. Musk melon rinds may be pickled in the same way. 


EXTRACTS AND SYRUPS. 


RACH FLAVORING EXTRACE 

‘The meats of peach pits, in brandy, make an exellent Mavoring 
ntact, resembling that o bitter almonds, ‘Allow one teacup of the 
meat to two of brandy. Use one teaspoontul of the liqaor fora quart 
of custard, or cake dovgh 


VANILLA EXTRACR. 
‘Take one ounce each of vanilla and tooka beans; soak the latter in 
‘wari water until the skin ean be rubbed off; cut all jn small pieces and. 
put in a'quart bottle with a pint of alcohol and a pint of water. Set it 
ina wari place for two or thee days when ic will be fit for use, and. 
quite as good as ean be bought at the stores, at much less expense. 
"The bottle ean be filed a second time, and the extract will be good. 


ORANGE EXTRACT. 


‘Take the white skin from the peel of an orange, put the peel into a 
Dottle, cover with alcohol. It will be ready for use in a day or two, 


LEMON EXTRACT. 


Cut off the yellow outside peel of five lemons, shave it as thin as you 
cary, put it into a pint of spirits and cork tightly. 


‘TOMATO SYRUP. 
Extract the jt 


‘of tomatoes; add one pound of sugar to each quart 
of juice and bottle, In a few weeks it will have the appearance and 
Aavor of pure wine. Mixed with water itis a delightful drink for the 
sick, as it retains all the well-known properties of the fruit, It will 
keep for years. 


BARDERRY SYRUP. 

Strip barbersies, cover them with water. put them over the fire, and 
be careful they do not barn: don't boil them, but when cooked squeeze 
land strain them carefully: to one pint of warm juice add two pints of 
sugar; put the sweetened juice iato a pitcher, which pitcher put into 
thot water until the juice is dissolved ; then bottle it. 


LEMOW FLAFORING, 

‘Take a dozen lemons; slice them thin: take ten pounds of “best 
white lace a layer of sugar and oae of lemons in an earthen 
Jar: let them remain over night, then poor as much water over tem as, 
‘will make a syrup ; place the jar in a Kettle of water and let them sime 
ter bat not boil: strain and bottle, and you will have adelicious favor= 
ing for winter when lemons are expensive. Lemonade can be made 
from it by using a few spoonfuls in water, ‘The lemons can be placed 
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fon a plate after they are strained from the syrup and used in preserves 
for flavoring. 
LEMON SYRUP, 

Take two pounds of loaf sugar and two pints of water, one ounce 
of citric acid, hall-drachm of essence of lemon, Boil the sugar 
and water together for quarter of an hour and put it into a basin, 
‘here lett remain till cold. Beat the citric acid to a powder, mix the 
essence of lemon with it, then add these two ingredients to the syrup: 

x well and bottle for use, ‘Two tablespoonfuls of the syrup are sulfic 
ent for a tumbler of eold water, and will be found a very refreshing. 
summer drink, 


LEuon PERL. 

One of the nicest flavorings for custards, stewed rhubarb, puddings, 
etc. is made from the brandy in which lemon pecl is soaked, A wide- 
‘mouthed bottle should always be kept in which to put all spare lemon 
peel; pour brandy over to cover it and keep it corked. This is always 
ready for use, Another bottle should be Kept for sonie of the spare 
peel, which should be chopped very fine, and alittle salt put over ito be 
‘sed for lorcements or meat flavorings. Also dry some peel in a cool 
‘oven, and use this, crumbled ne or grated, for apple sauce and various 
other things. 


ORANGE PEEL. 
Cur the fruit into quarters lengthwise, take out the pulp and put the 
pecs in strong salt and water for two days, then take them out and 
Soak for an hour in cold water, afterward put them into a preserving 
Keitie with fresh cold water, and boil till the peels are tender, when they 
should be pot on a sieve to drain, Make thin syrup of a quart of the 
water in whch they were boiled and a pound of sugar, and simmer the 
peels in it for hali Aa hour, when they will look clear; pour the peels 
nd sirup in a bowl together to stand tll the next day. when you must 
tmawe as much sytup as will cover thei, of the proportion of one pint 
cot water to pound of sugar, boiling it Ul wil fall [rom the spoon in 
tnreads; put the peels into the syrup. stir half an hour and take them 
‘on a sieve, and as the candy dries, transfer them to a dish to 

vst ina war place. When dry, store them for use, This regipe is 

m, ocanize of citron peel, and perfectly wholesome. 


fi 
viel for any He 


DRIED AND CANDIED FRUIT! 
SELECTING FRUITS, 

Of dried frvite, cherries and peaches are the best; of canned fruits, 
peaches, plums. large cherries and pineapples for jellies, currant, 
aapberry and peach; for jams, raspberry, blackberry, pear and quince. 
Rhubscb makes a delicious preserve to some, as also do black currants, 
land ser there are thove who can eat neither. Rhubarb can be mixed 
‘with anyskind of fruit half and half, and in a short time will aste exactly 
like the froit with whieh itis mixed. 


DRIED FRUIT, 


‘To keep died fruit from becoming wormy-—after being prepared, a8 it 
should always be before putting away, by sealding—as you putit in sacks 
“scatter amongst it pieces of sassafras bark from the root, Tie closely; 
it will keep for years. 


DRIED BLACKBERRIES. 

Diy carefully i the sun like apples. Keep in a cool, dry place. This 
isa cheaper way than any other for preserving them, and they make 
‘excellent pies 

DRIED CITRON. 

If you want your citron to look like the dried citron, pare and quarter, 
large: boil umtil lear and soft enough to be easily pierced with a 
fork: take out and drain, then place in a nice syrup of sugar and water 
and boil until the sugar has penetrated it, Take out and spread on 


THE 
dishes to dry slowly, sprinkling. several times with powdered sogar and 


turning until dried enough. Pack in jars or boxes with sugar between 
the layers. 
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DRIED WATER MELO RINDS. 


After preserving, place in the sun and dry. They answer well in 
puddings and cakes as substitutes for the imported citron. 


CANDIED FRUITS, 

Makea syrup as for preserves and boil the frait until tender, Let 
‘them stand two days in the syrup. Take out, rain carefully, lay them 
‘on plates sift sugar over them, and dry either fn the sun or in a moder= 
ately warm oven. 


CANDIED CITRON 

Pare and seed the com; let lay over night In a weak sogar water 
Next morning dean through a colander; add 1o one pound of cron 
fhe pound ef white sogar: put the sugar on and bol until quite a thick 
Syrup formed, then drop the cron im and cook down this when 
Tne pour ton plates and lave near the stove unt dry, then opal 
twin granolated sugar and keepin glass jars." Lemon and orange peel 
Tan be prepared in he same way oly snot necenary to layin sogar 
water over night 

Preserve cf In the sume way, only taking half a pound of sugars 
cook unl clear and pet away for use. 


CANDIED ORANGE OR LEMON PEEL 

‘Soak and boil tender, the same as for preserves: make a ihin syrup 
fof a quart of water to a pound of sugar: simmer the peels init half an 
hhour, pour into a bowl together and let stand until next day. then make 
‘syrup to cover them, of a pound of sugar to a pint of water boiling 
Lili will fall fron the spoon in threads: put the peel into the syrup, 
boll half an hour, take out and drain on a sieve, and as the eandy dries, 
transfer to a dish to dry in a warm place. 


ORANGE CITRON. 


Candied orange peel, or orange citron, 
difficulty isto obtain the orange with thick enough peel, the thicker the 
better. Soak the peel in salt and water a day and night, thea freshen 
the same length of time: make a syrup of sugar, wsing a pound to each 
‘pound of peel, and boil until nearly transparent, 


easily made. The only 


SPICED FRUIT. 
sriceD FRUIT, 
‘To seven pons of frit, Uke three good pounds of suzar, one pint 
of vinegar, cloves, mace and cianamon to suit taste: sprinkle the separ 


cover the fruit let it stand over night, then boil juice. vinegar and spice 
Fifteen minutes, Putin the fruit and boil ten minutes. 


ss. 

Eight pounds of apples, pared and quartered, four pounds of sugar. 
fone quart of vinegar, one ounce of thick cinnamon, one-half ovnre 
cloves; boil the vinegar, sugar aad spice together, put in the apples 
while boiling, and let them remain until tender (about twenty minutes). 
then put the apples in a jar; boil dawn the eyrup until thick and pour 
over them. 


To five pounds of berries aid two pounits of swzar. ane pint of vine- 
gar, two tablespoonfuls of cinnamon. two of cloves. the same of all- 
spice: heat all well together, skim out the fruit and boil one ho 
return the feuit and boil fifteen minutes: put in jars and cover tight 
Prepare currants in very nearly the same manner, adding another 
pound of sugar, 
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SPICED CURRANTS. 
Onc ounce of cinnamon, half an ounce of claves, one tablespoonful each, 
‘of mace and allspice, well ground, one pint of vinegar, four pounds of 
fants and two of sugar. Doi the fruit with spices ted in a hag, and 
the sugar to a thick syrup. When nearly done add vinegar, Putaway 
in jelly wmblers or glass cans, 


SPICED ELDERDERRIES. 

To four poundsot sugar, use one pint of vinegar, six pounds of berries: 
boil one tablespooaful of ground cinnamon, one teaspoonful of ground 
cloves, one of allspice in the vinegar; strain vinegar, add sugar, boi 
dd berries:“boll wwo hours. 


SPICED GOOSFRERRIES, 


Six pounds currants or gooscherries, five pounds sugar, hall a pint of 
inegar, spices, cloves and cinnamon; boil until thick, 


SPICED GRATES. 
ive pounds grapes, three pounds sugar, (wo tablespoonfuls cinnas 
and a:lspice, half teaspoonful cloves; pulp grapes, boil skins. unt 

-o°% pljys.and strain through a sieve, add it to the skins, putin 
spice and sinegar to tasie ; boil thoroughly andycool 


shiek rscns 
Five pound peaches, two of hruwn sugar, one quart vinegar ie 
Cloves. mice. Wipe the peaches and boll anti 

then take out, pot in pices, boil ell 


» pears evenly. put (rom three to four loves (heads taken off) 
peat, make a syrup of theee pounds of sugar, one pim vinegars 
wnon and any other spices one prefers) in a cloth 
‘when nearly thick enough put in your pears and 
put dhein ina jar and pour syrup over 


SPICED PLUMS, ‘ 

‘Nine pounds blue plums, sis pounds syar, wo quarts vinegar, one 
j boil vinegar, sugar and spice together. pour over 
‘rave off next morning and boil, pour back on. plumss'repeat 
ling tive mornings, the last time boiling the fruit about twenty 


ph 
the b 


SPICED TOMATOES, 
wo pounds of nice ripe tomatoes, one pound of brown sugar, half a 
pict of good cider vinegar, ane dozen cloves and wo doten grains of 
allspice. Pot these ingredients imo a preserving kettle and stew them 
fofcra siow ire, When they have heen in sufficiently Yong t0 cook the 
roinaioes neae'y «oft, take them up and plaeg them on a dish to coal, 
boiling the syrup slowly. When the tomatoes become 
fe sycup. and boil them until they are of a 
‘out again, put them on a dish to cool 
fas molasses. When the toma- 
in jars and tightly seal. 


ut tien back inte 
color, the 

Je bunt, wnul i #88 
toes and syeup are both cool put the 


JAMS AND JELLIES. 


take the! 


“The fruit must be picked when jst ripened, as when too old, it will 
ll Look over the fruit, and then put stems and all in a 
[porcelaic-lined kettle, or they may be put in a brass of tin Keil, if 
Scoured very bright, and the fruit removed iromediately after itis taken 
n the ie ie best refined or granulated sugar, taking care 
has not a bluish tinge; for jelly {eom bluish-white sugars does 


ot harden well, 
if two fruits are combined for jams or jellies, the flavor is much 


ed. as raepbernes and currants, To extract the juice, crush a 
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lige of the fruit and pu all waged kettle, but add no water. 


[AS it hexts, mash with a. potato-masher, and, shen hot, strain through 

a jels-hag. Let all eun off that will before squeesing the bag. Te will 

hea tittle clearer than thesqueczed juice. To every pint of this juice 

Boil the juice twenty-five minutes; add the 

pat up in glasses. Crab-apple, quince, 

ne way. Allow a teacup of water 

a cloth, 

wt jelly ssithout gelatine, 
Where gelatine is needes 


adil one pound of sugar 
sugar and boil for fixe more 
grapes, ete are all made in the si 

very tender 
Cherries. will 


toa pound of fruit; hoil then strain thro 


anil treat as currant jelly 


and geapes are. sometimes trou 
allow'a package to two quarts of juice. 
For janis the syrup is made as above, Use raspberries, strawherries, 
‘or any sivatt fruit, and thoroughly bruise belore cooking, as this pre 
vents it from becoming hard, Boil fifteen or twenty minutes before 
adiling the suger, and then boil half an hour longer. Jams require 
and the closest at as 


constant stirring with a wooden spoon, 
they are easily burned, and if in the slightest degree, the flavor is 
destroyed. Put up in small jars, of either glass or stone, and seal or 
secure like canned fruits or jellies. 

Jelly Should be examined toward the end of suminer, and if there 
are any signs of fermentation, reboil Jelly needs looking after more 
closely in damp, rainy weather than in dry. If troubled with jelly 
xetting moldy, cover the glasses with buttered paper pressed down 
‘closely to the jelly, and paste as usual, To test jelly, drop a litle in a 
ixlass of very cold water, and if it imenediately falls to the bottom, it is 
done : oF drop it on a saucer and set it on ice, and if it does not spread 
but remains rounded, it is dane, A very litle butter rubbed with a 
loth on the outside of jelly glasses or cans, will enable one to pour in 
the boiling fruit without breaking the cans. If jelly is not firm let it 
sand in the hot sun for a few days covered with thin eloth, or window 
isla, Jellies and jams should be covered with paper dipped in the 
purest salad of, and fine tissue paper stretched over the top, cut about 
two inches larger. and brushed with the white of an egg thea, when 
dey, they will be perfectly hard aa® air-tight. They should then be set 
away ina dry, cool and dark place, 


APPLE JAM. 


Peel and core the apples, cut in thin slices and pot them in a presery= 
ing kettle with thee-quarters of a pound of white sugar t0 every pound 
cf fruit; add (ied up in a piece of muslin) a few cloves. a small piece 
fof ginger ancl a thin rind of lemon ; stir on a quick fire for half an hour, 


APRICOT JAM, 

Pare the apricots, which should be ripe, as thinly as possible: break 
thea in half and remove the stones, weigh the fruit, and to every pound 
allow the same proportion of loaf sugar: roll the sugar fine. strew it 
over the apricots, which should be placed on dishes, and Jet them 
remain for welve hous, then put the sugar or fruit into a preserving 
pan, let them simmer very gently until clear, take out the pieces of 
apricots singly as they become clear, and as fast as the scum arises 
carefully remove it: put the apricots in small jars, poue over them the 
syrup, and pat up the same as jelly. 


DLACKBERRY JAM. 


‘To each pound of fruit add three-fourths of a pound of sugar, 
put together and boil from one-half to three-fourths of an hour. 


chenny 5AM. 
To every pound of fruit, weighed before stoning. allow one-half 
1 to every six pourds of fruit allow one pint of red cur- 

Weigh the 
stone the 
ail the juice is 


pound of sv 
rant juice, and to every pint of juice one pound of sugar. 
fruit before storing. and allow half the weight of su; 
cherries and boil them in a. preserving pan until nea 
ried up: then add the sugar, which shou'd be enushed to powder, and 
the currant juice. allowing one pint to one pound of sugar. 
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WHITE OR RED CURRANT JAM. 


Pick the frit very aicely, and allow an equal quantity of purely pow= 
ered loaf sugar: put a layer of each alternately into a preserving pan, 

id boil for ten minutes; or they may be boiled the same length of 
tiie in sugar previously clarified and boiled like candy. 


DAMON CHEESE. 

‘Take twelve pounds of damsons and put them into the oven; \shen 
they ate goft take out the stones crack them and then blanch the kere 
‘nes, then add three and a half pounds of lump sugar boil about three 
hours; wet the molds before using them, Weigh the damsons before 
they are put into the oven. 


GOOSEBERRY JAM, 
ity you please of red. rough, ripe gooseberties, take 
quantity of lump sugar: break them well and boil them 
together for half an hour or more, if necessary, 


Jas 
Boil ripe grapes to asoft pulp (about one hour and a half wil 
jn throuzh a sieve; weigh thes 

ers of a pound of sug: 
and strain, 


RKES Gxt 

‘To every pound of fruit weighed before being stoned allow threes 

fourths of a pound of lump sugar. Divide the green gages, take out 

the stones, and. put them into a preserving pan bring the fruit to a 

sv add the sugar, and keep siting it over a gentle fie uni itis 

nove the scum as it rises, and just before the jam is done, 
ily for five minutes. 


10% CONSERYR, 
One pound powdered white sugar, quarter pound fresh butter, six 
‘eggs, leaving out the whites of two, adding the juice and grated rind of 
three fine lemons. Put all into a saveepan: stir the whole gently over 
‘uot it gets thick as honey, A delicious spread for bread, 

it or rolls. 


LEMON CHEESECAKES, 

Grate the rind of two lemons and squeeze their juice into a bowl: 
add a quarter of a pound of powdered sugar, quarter of a pound of 
fresh butters beat up three eggs. mix altogether, and they will be ready 
to make into tartlets or open tarts, 


PRACH JAM. 
Gather the peaches when quite ripe, peel and stone them, put them 
fn a preserving pan, mash them over the fire tllhot; rub them through. 
‘asieve, and add to a pound of pulp the same weight of pounded loaf 
‘sugar. and half an ounce of bitter almonds, blanched and pounded ; let 
it boil ten or twelve minutes. Stir and skim it well, 
RASPRERRY JAM. 

‘Three-quarters of a pound of sugar to each pound of fruit; put the 
{eait oa alone or with the addition of half a pint of currant juice to every 
four pounds of fruit boil half an hour, mashing and stiring well; add 
the sugar, and cook twenty minutes more. Blackberry jam is very 
good made as above, omitting the currant juice, 


STRAWBERRY Jax 
To cxery pound of fruit allow three-fourths pound of sugat, ane pint 
‘of red currant juice to every four pounds of strawberries, Boil the 
currant juice with the strawberries for half an hour, stirring all the 
time; add the sugar and oil nventy minutes mote, skimming care= 
fully. The currant joice may be omitted, but it improves the jam, 
APPLE JELLY, 


Peel and core a quantity of apples and then stew them until there are 
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no lumps in the mass, strain through a coarse sieve, pressing them all 
through with the hand, Throw gut all tough or woody bits, oF the 
remains of dry bruised places before refilling the sieve. Then take a tin 
ccup and measure the cooked apples, and to erery four cups of apples 
add one cup of fine, dry sugar. Boil until it makes a stiff jam; put in 
Dowls and jars and set away in a cool, dry place. Peach botter of dried. 
peaches ean be made in this way, only to exery three cups of the 
peach sauce add one cup of sugar. 

(Or, ake tart juicy apples, cut in pieces. core them if at all defective; 
add water to just cover them; stew gently tll tenders turn into 2 bag. 
or strainer of cloth ; let drain over night, or for several hours ! then put 
back on the stove, heat and skim; add three-fourths pint of sugar toa 
pint of juice; boil about ten minutes ; seal up like jelly. 


CALS FOOT JELLY, 
‘Take two calves’ feet add to them one gallon of water; boll them 

down to one quart; strain, and when cold remove all fat; then add the 

whites of six or eight eggs (well beaten), half a pouid of sugar and the 

juice of four lemons ; mix well. Boil for a minute, constantly sts 

then strain through a flannel bag. 


CURRANT JELLY. 

Allow three-quarters pound of sugar to one of juice : boil juice hard 
fifteen ininutes; heat the sugar in the oven, add to juice and boil hard 
five minutes ; put into molds, sprinkle with finely-polverized sugar (to 
prevent mold) and seal either hot or cold. 


UNCOOKED CURRANT JELLY. 

‘To one pint of currant juice add one pound of granulated sugar. stir 
the juice very slowly into the sugar until the sugar is dissolved, then let 
it stand twenty-four hours and i will be stiff jelly. Tie it with paper 
dliyped in brandy. and set it in the sun, Half a Dushel of currants 
‘makes twenty-two and one-half pint glasses of jelly. 


Reb CURRANT JRLLY. 

Strip catefully from the steme some quite ripe currants of the frst 
quality. and mix with them an equal weight ef good sugar reduced 10 
ponder; boil these together quickly for exactly eight minutes; keep 
them stivred all the Unie, and clear off the seum as it rises; then turn 
the preerve into a very clean sieve, and put into savall jars the jelly 
which rung: throogh it, which will be delicious in flavor and of the 
rightest color, it shoubl he catvied immediately, when this i practi= 
ale, to an estieiey eno! but not damp place, and left there till per- 
fee's cold, The currants whic fn the siete make an excellent 
Jam, particutarly if only one part of the jelly be taken from them. In 
Normandy. here the (uit is of theSer quality, this preserve is boiled 
‘nly one minute, and is both firm and beautifully transpa 


ELDERDERRY JELLY. 

For siy pounds of berries take four pounds of sugar; make same as 
currant jelly 

CONSERERRY JELLY. 

Boil six pounds of green, unripe gooseberries in six pints of water 
Whey must be well boiled but not burst too snack): pour them into a 
basin and let them stand covered with a cloth for twenty-four hours. 
then strain through a jelly-bag, and to every pint of jules add one pound 
fof sugar. Boil it for an hour: then skiin it and boil it for a half hour 
longer with a sprig of vanilla, 


Rape JELLY. 

‘Take perfecly fresh grapes, then remove the stems and put the ber~ 
ries over the fire in an earthenware pan oF porcelain lined Kettle; erush 
ater berries on the bottom of the kettle to prevent burning: Jet them 
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Wea up remove fom the fre and hang up inthe jelly bog to dan: 
shea the jie all drained aft weigh H an return tothe kee and 
fre: boll ents minutes, skimming when necessary hen ad here 

sel une oa ore pu and bai 
Is hck enough io aut, Il one fancies paic-olred fells a ery good 
ne ay be made from Concord grapes by emaring the shia bore 
ooking the rapes and then proceciing an abore 


iL GRAPE JELLY, 


‘ash and pick the grapes from the stems just before they are ripe: 
put them over the fire in porcelain-lined ketile, with a litle water, to 
keep them from burning. and stew a few moments, then mash gently 
with a silver spoon strain, and to every pint of juice allow a pound of 
sugar; pat the juice back on the fire and boil for twenty minutes 
? ind sti constantly until all isd 
Solved then, without any more builing, 6ll the jelly glasses, 


LEMON JELLY, 


our ounces of 


ler, one pound of sugar, six eggs, the grated rind 
\d juice of two Jemons. Put all in a pan over a slow fire, gently stir= 
‘until i is 98 thick as eream: then pour it ino jars, cover, and keep 
Jn a dry place. Or, one pound of sugar, one and a half pints of boiling 
water, one ounce of isinglass soaked two oF more hours in half a pint 
fof cold water, hall a gill of wine, the juice and grated rind of three 
lemons; pour the boiling water on the isinglass, stir itjand add the 
other ingredients; thea pour in molds wet in cold water, 


LEMON SNOW JELLY. 

Dissolve one box of gelatine in nearly a quart of boiling. water, then, 
did the juice of five lemons and enough of sugar to sweeten to taste; 
strain and set aside until nearly cool, Beat the whites of five eggs and 
whip into the jelly; turn into a dish and let i stand until cold. After 
it becomes cold decorate with pieces of red jelly. 


MUSCADINE JELLY. 

vip the muscadines, saving all the pulp and juice, and to'one quart 
iow in a dozen or 40 of the hulls to give ita rich crimson color. 
Without the hulls the jelly will have a muddy color, and too much of 
sm gives a datk ugly red. After putting in the hulls, if you find there 
is not joice enougit to prevent seoreling, adel a lite water, then set on 
fbrish fre and let it coal? from twventy to thirty minutes; remove from 
the fire and steain through a flannel bag. This i che only time it must 
be strained, To one quart of juice add one pint of sugar, and return to 

1 avd twenty minutes without string. Then ta 

Jet it cool; if not stif enough let it boil 


the fre and Ie 


out a little in a saucer 
longer. 
ORANGE JELLY, 

Grate the peel of five fine oranges and two lemons into a bowl: 
squeeze the juice of them into it; boil ane pound of sugar in a quart of 
water. and, when boiling hard, pour it over two ounces of isinglass: 
sis until itis dissolved ; add the juice to it, strain through coarse muse 
fin, and let it stand until half cold: then pour gently into molds which 
have been wet with cold water, Before turning out put the molds into 
warm water: loosen the edges with a spoon. 


PEACH JELLY. 

In onler to make good jelly, wipe the down off your peaches, which 
should be fere stones, and not too ripe; cut them in quarters; crack 
the stones and break the kernels small: put the peaches and kernels 
into a covered jars set them ina kettle of boiling water and let them 
il they are softs straia them through a jelly bag; allow a pound 
{sug to pint of juice: put the juice into a preserving kettle 
And boil fifteen oF twemty minutes briskly: then add the sugar and dis 
Sole; skim earefully and pour into glasses. After canning peaches 
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if there is more juice than can be wsed: put sugar in, the same as for 
jelly, and make it the same as above. Any kind of jelly ean be made 
from the juice of fruits when there is more than can be used for ean~ 
ning. 


PEE PLANT JELLY. 
Pick the pie plant and wash, but do not peel it, ext in strips, put in the 
Lette; add enough water to cook until sof, strain the juice off and 
weigh add sugar pound for pound; cook ten minutes, or as thick as 
desired, 
PINE APPLE JELLY. 

‘Take one pine apple, oF one ean of pine apples, and cut very fine, and 
boil ten minutes in a pine of water which has half a box of gelatine dis- 
solved in it; add the juice of a lemon and sugar to your tastes turn into 
‘a mold, and set in a cool place twenty-four hours, 


PIG OR CALVES’ FOOT JELLY. 

‘Take the feet strike them against a hard substance to get the hoof 
‘off, and then put them in clean water without salt, and let them reraain 
0 three days, changing water night and morning. On the fourth day 
take out early and have ready on the fie a pot of water: put the feet in 
and boil hard for three oF four hours, fling up the pot with boiling 
water as fast as it boils down. About a half hour before it is done, 
allow the water to boil down to the quantity of jelly you wish to make. 
When done the ment will all from the bones when touched with a fork; 
it must then be all lifted out, and strain the liquor in bowls, and set in 
‘a cool place until the next morning: then skim off all the grease 
tupon the jelly and sides of the bowls, else the jelly will be dark. Now 
pot the jelly on to boil, and when it boils up pour in one large cup of 
‘whisky, one pound of sugar, one tablespoonful each of cinaamon and. 
mace, and favor with lemon oF orange peel. Lett continue to boil 
fifteen minutes, Pour in a cup of water: take it off: let it set five 
ninutess return it to the fire and let it again come to abo ih, Have 
ready your jelly bag, pour it back and forth as fast as it drips out, the 
foftener the clearer the jelly will be. Finally, hang it up and let drip 
slowly, 


RHUDARD JELLY. 
Wash the stalks well but do not peel them: cut into pieces about an 
neh long, put them into a preserving kettle with about half enos 
water to cover and boil toa soft pulp: strain theowgh a jelly bag. To 
‘each pint of this juice add a pound of sugar (loat is best); boil again, 
skinning often, and when it jellies on the skimmer remove it from the 
fire and put into pans. 


POPULAR SCIBNCE JULY, 1915 


Paint Can Becomes Sand Pail 
Ir you 0 


ve a disearded paint cont 
with the handle still attaehed, it ean 
Leansformed into an al and 
sand pail with little effort. Remove the 
with a close-cutting ean opener, leavin 
p edges, and clean up the ¢ 
paint remover, Give the exterior two 
of paint aud 

decorate wilh deealeo: 
manias, paint the in- 
terior a light yellow, 
and the pail is read; 
For use on the beach or 
backyard sand pile.— 
Mrs. W. A, BLACK, 


be 


white 
i 
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PLUM JELLY. 

Pour boiling water over the plums sulicient to cover them. Pour off 
the water imonediately and drain, ‘Thea pot the plums in a preserving 
Kettle with boiling water enough t9 cover them again, and boil until 
they begin to open and some of the juice is extracted: pour off the 
Tiquid aryl strain it; to exch pint of juice add one pound of white sugars 
return f0 the Kettle and boil from twenty to thirty minutes, as it may 
require, The plams may he used for sauce of pies and are as good as 
though they had not gone through the above operation, 


WILD PLUM JELLY, 


Jour preserving kettle withthe ploms, and cover them with waters 
ne 10a boil, and as soon as they begin to burst drain off the water 
row it away (i i not fit for use on account of its extreme bitters 
Ul up your kettle again with water, and let boil till the plums 
have cooked to pieces; drain off, and to every pint add one-half pint of 
‘sugar and cook ntl it jellies 
For jam, take the pulp left after you drained off the water for your 
jelly, and for every pound add a pound of sweetening, equal propor 
1d molasses, or all sugar, if preferred, and cook until reduced 
This makes a most delightful tart for winter, 


of 
toaja 


quince seuLy, 

Peel, cut up and core some fine ripe quinces; put them in sufficient 
cold water to cover them and stew gently till soft, but not red. Stra 
the juice without pressure, weigh, and to every pound of juice allow 
‘one pound of crushed sugar; boil the juice twenty minutes, add the 
sugar and boil again until it jelies—about a quarter of an hours stir 
and skim well all the tine: strain through thin doth into your jelly 
{glasses and when cold covert, The remainder of the fruit ean be made 
{nto marmalade with three-quarters of a pound of sugar and a quarter 
‘fa pound of juicy apples to every poupd of quinces, or it can be made 
into pies or tarts. 


‘STRAWBERRY JELLY. 
berries, do not stem them, but strain through a cloth or 
+ put the juice on the stove, and boil twesty minutes, 
‘Then measure a pint of juice and a pint and a third of sugar, set on and 
boil from fifteen to twenty minutes Jonger. Let it drop aff the spoons 

rn it drops off thick and heavy it will jelly. ‘Then take it off and fl 
se jlasses, having previously dipped them in cold water, 0 that the 

turn out nicely, 


Take sin 
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The Scientific American Cyclopedia 1903 


Pickles, Sauces and Catsup: 
rmulas in this section are acranged as 
Jatsup 


fo 
Pickles, Sauces, Mustards, 
| Pieklés.—An_ Excellent ‘Way ot Preserving 


Cu alt, and water, 1 1b. of lump 
sugar, the rind of 1 oz. of ginger, cucumbers, 
Choose the greenest cucumbers, and those most 
free trom seeds; put them in'strong salt and 
water, with a cabbage leaf to keep them down; 
tie a ‘paper over them, and put them in a 
warm place till they are yellow; thy 
them and set. them over a fire in fre 
with very little salt, and another cabbage lea 
over them; cover very closely, but care 
they do not boil. If they are not a fine green, 
change the water main, cover them as before, 
and make them hot. When they are a good 
color, take them off the fire and let them cc 
eut them in quarters, take out, the seeds an 
pulp, and put them into cold water. Let them 
romain for 2 days, changing the water twic 
euch day to draw out the salt. Pat the sugar, 
With half a pint of water, in a saucepan ove 
the fire; remoye the scum as it rises, and add 
lemon peel and ginger with the outside serap 
ed off: when the syrup is tolerably thick, take 
itoft the flre, and when cold, wipe the cxicur 
nd put them in, Boil the syrup once 
in 2 or 3 days for 3 weeks; strengthen it if 
required, and let it be quite cold before the 
mbcrs are put in, Great attention must 
be pid to the d jons in the commencement 
of this recipe, us, if these are not properly car- 
ried out, the It will be far from ‘satis 
factory." Th pe should be used in June, 
July or Ausust. 

‘An Excellent Pickle.—Equal quantities of 
medium-sized onions, cucumbers and sauce ap- 
146 tenspoonfuls of salt, 34 teaspoonful of 
venne, L wineglassful of soy, 1 wineglassful 
y;_ vinegar. Slice sufficient cucumbers, 
onions and appies'to fill a yp ar, take 
ing care to eut the sl 
them in alternate lay 
proceed salt and cay 
tion; pour in the sey and wine, and fill up 
with vinegar. Tt will be fit for tise the day it 
is made, Sensor 


nt stone 


ple in August and September, 
Soy: This is a sauce frequently made use of 
fish, and comes from Japan, where it is, 
prepared from the seeds of a plant called Doli- 
chos soja. The Chinese also many i 

but that made by the Japanese 

the best. All sorts of statements have been 
made respecting the very general adultera- 


this article in England, and we fear 
nany of them are too true.” When genu- 

n-agrecable flavor, thick and of 
color. 

Pickled Gherkins.—Salt_and water, 1 oz. of 
bruised ginger, % oz. of whole black pepper, 
14 oz. of whole allspice, 4 cloves, 2 blades of 

ince, litte horseradish. ‘This proportion of 
: for @ quart of vinegar. 


Lat th ult and water for 
or 4 days, then take them out, wipe per. 
fectly d J put them into astone jar. Boil 


sufficient. Vv 
and pep 


put ov 


to cover them, with spices 
etc. in the above proportion, for 
pour it quite boiling over the 
s,cover the jar with vine leaves, and 

them a plate, setting them near the 
fire, where they must remain all night, Next 
day drain off the vinegar, boil it up again, and 
pour it hot, over them.’ Cover up with fresh 
eaves, and let the whole remain till quite cold. 


Now tie down closely with bladder to exclude 
the air, and in amonth or two they will be fit 
for use. ‘Time: 4 days. Seasonable from the 


middle of July to the end of August. Gher- 
kins are young cucumbers; and the only wa: 
in which they are used for cooking purposes is 
Pickling them, as by the recipe Here given, 

ot having atrived at’ maturity, they have 
not, of course, so strongly a developed flavor 
as cucumbers, and, as a pickle, they are very 
general favorites. 

Indian Pickle.—To each gallon of vinegar 
allow 6 cloves of garlic, 12 shalots, 2 sticks of 
sliced horseradish, 4 1b. of bruised ginger, 2 
of whole black pepper, 1 oz. of long pepper, 

of allspice, 12 cloves, 4’ 02. of cayenne, 
of mustard seed, 44 1b. of mustard, 1 07. 
urmeric; @ white cabbage, cauliflowers, 
radish pods, French beans, gherkins, small 
round pickling onions, nasturtiums, capsicums, 
chilies, etc, Cut the eabbage, which must be 
hard and ‘white, into slices, and the cauli- 
flowers into small branches; sprinkle salt over 
them in a large dish, and Jet them remain two 
days; then dry thei and put them into a very 
large jar, with garlic, shalots, horseradish, 
ginger, pepper, allspice and cloyes in the above 
proportions. Boil sufficient vinegar to cover 
them, which pour over, and when cold, cover 
up to'keep them free from dust. As the other 
things for the pickle ripen at different, times, 
they may be added as they ure ready; these 
will be radish pods, French beans, gherkins, 
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small onions, nasturtiums, capsicums, chilies, 
etc. As these are procured, they must, first of 
all, be washed in 2 little cold vinegar, v 
and then simply added to the other ingredients, 
in the large jar, only taking care that they arc 
covered by the “ineiar. If inore vinegar should 
be wanted to add to the pickle, do not omit to 
boil it before adding it to the rest. When you 
have collected all the things you require, turn 
all out into a large pan, and thorough 
them. Now put the mixed vegetabi 
smaller jars, without any of the vinegw 
boil the vinegar again, “adding as much’ more 
as will be required to fill the different jars, and 
also cayenne, mustard seed, turmeric and mus- 
tard, Which must be well mixed with a little 


c <i the 
vinegar, boiling hot, over the pickle, and, when 


above to each gallon of vinegar. Pc 
con, tie down with a bladder. If the pickle is 
wanted for immediate use, the vinegar should 
be boiled twice mo: 
ing one season for Us 
ep for years, If 
thles are ‘quite ¢ 

This recipe was take 


vinegar, 
tions of a lady whose pickle was alw 


from the di 


nounced excellent by wll who. tasted 
who has, for many yea 
recipe given above. 
Note,For sinall families, perhaps, the above 
quantity of pickle will be consic 
but this may be decreased at. ple 
to properly proportion the vario 


s, exactly follow 


nits. 
Pickled Nastur' 
tute for capers.) 


imms.—(A ver 
To each sint of vinegar, 1 
oz. of salt, 6 peppercorns, nasturtiums, her 
the nasturtium pods on a dry day, and wipe 
them clean with a cloth; put then ir 
glass bottle, with vinegar, salt and pepper, in 
the above proportion. Tf you cannot find 
enough ripe to fill a bottie, éork up what you 
have got until you have some more fit; they 
may be added from day to day. Bung up tl! 
bottles, and seal or rosin the'tops. ‘They wi 
be fit, for use in 10 or 12 months: a 
way is to make them one seasi 
Look for nasturtium pods from the end of 
July to the end of August. ‘ 
Plekled Onions,—L gal. of pickling onion 
galt and water, milk; to each }6 gal. of vinega 
1 oz. of br er, M4 teaspoonful of 
cayenne, 1 oz. of all 1 Oz. of whole black 
pepper, 14 oz. of whole nutmeg bruised, 8 
cloves, 14 02%. of mace Gather the onions, 
which should not be too small, when they aro 
quite dry and ripe; wipe off the dirt, but do 
not pare them; make a strong solution of salt 
and water, into which put the onions, and 
change this, morning and night, for three day 
and save the last brine they are put i hen 
take the outside skin off, and put them into a 
tin saucepan capable of holding them all, as 
they are always better done together. Now 
take equal quantities of milk and the last salt 
and water the onions were in, and pour this to 
them ; to this add two large spoonfuls of salt, 


food substi- 
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put them over the fire and watch them very 
attentively. Keep constantly turning the 
onions about with a wooden ‘skimmer, those 
atthe bottom to the top, and vice versa; and 
let the mille and water run through the holes 
of the mer, Remember, the onions must 
neyer boil, for if they do they will be good for 
nothing ; and they should be quite transparent. 
Keep the onions stirred for a few minutes, and, 
in stirring them, be particular not to break 
them. Then have ready a pan with a colander, 
into which turn the onions to drain, covering 
them with a cloth to Keep in the steam. "Place 
on a table an old cloth two or three times 
double; put the onions on it when quite hot, 
them an old piece of blanket; cover 
them, to keep in the ‘steam, 
in till the next day, when they 
will be quite cold and look x3 low and shriv= 
eled off the shriveled skins, when they 
should be as white as snow. Put them ina pan, 
make a pickle of yinezar and the remaining 
il ts, boil all these up, and pour hot 
pns in the pan, Cover yery closely 
keep in all the steam and Jet them stund 
till the following day, when they will be quite 
dl. Put them into jars or bottles, well 
bunged, and a tablespoonful of the best olive 
oilon the top of cach jar or botth 1 them 
down with bladder, and let them stand in a 
oI place for a month or six weeks, when they 
be fit for use. ‘They should be beautifully 
aut crisp without the least softness, 
p good many months. ‘Time: Five 
Seasonable from the middle of July to 
lof August. 


Pickling Qnions,—To each quart of vinegar, 
2 teaspoonfuls of allspice, 2 teaspoonfuls of 
Whole black pepper, Have the onions gathered 
when quite dry and ripe, and, with the fingers, 
take off the thin outside skins then with @ 
knife (steel should not be used, as it 


the color of the omons) remove one 
more skin, when the onion will look, quite 
clear. Have ready some yery dry bottles or 


and 


fast tis they are “peeled put them 


1. "Pour over sufficient cold vinegar to cover 
with pepper and allspice in the above 
tions, taking care that each jar has its 


‘Tie down with 
place, and ine 
This is a. 


"ingredients. 
and put them ina dry 
it they will be fit for use. 


of August. 
Pickled Sp 


Onions.—Onions, vinegars 
0 taste. Cut, the onions in 
vlayer of them in the bottom 
rinkle with salt and cayenne ; then 
layer of onions and season 83 be- 
fore, proc n this manner til] the Jar is 
full.’ Pour in sufficient vinegar to cover the 
whole, and the pickle will be fit for use in a 
month. May be had in England from Septem- 
ber to February. 
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Pickled Oysters.—One hundred oysters: to 
3¢ pint of vinegar, 1 blade of pounded 
mace, I strip of lemon peel, 12 black pepper- 
corns, Get the oysters in good condition, open 
them, place them in a saucepan, and let’ them. 
in their own liquor for xbout ten 
y gently : then take them out, one 
and place them in a jar and cover 
cold, with a pickle made as fol- 
sture the oyster liquor ; add to it the 
same quantity of vinegar, with mace, lemon 
pect and pepber in the above proportion and 
it for five minutes; when cold, pour over 
and tie the n very closely 

Is them. 


then 


tly one is opened 
be immediately eaten, as they soon spoil. ‘The 
pickle should not be’ kept more than two or 
three months. 
Pickled Tomatoes and Onion: 
1 onions, Lat 
¢, 2.02. 0£ Dh 


One dozen of, 
of 
ok 


th the other ingredients, in a stew-pan, 
where let. them gently simmer for eight hours. 
When cold, bottle over with bladder. 
Kight hours. This pickle should be 
ade in auuitumin, 

Universal Pickie,—To 6 qt. of vinegar allow 1 
Th, of sult, 44 1b. of ginger, i 07 

of shalots, Ltablespoontul 6 
mustird-sced, 116 07. of tur Boil ‘all t 
jngredients toxether for about’ tw 

rites; when cold, put them into & 
whatever vegetables you choose, such 


nd, 


pods, French beans, caulitlowers, gherkin 
as these come’ into season; put them 
in fresh as you gather them, haying pre 


from mor 


pickle 
that is to 
e all the 


say, 
alilte 


early’ 


well covered, with at closely-fitt 
or a piece of ecurely tied ove 
perfectly to exclude the air. 

Pickled Walnuts,—One hundred wilt 
and water, ‘Po each qt 
02, of whoie black pe 
of bruised ginger. Procure the 
be eareful they are not woody, 

strong 

ult to 


:drain them 
the sun until 
AL be in 
\ Jars, into 
nd do not quite fill 
ar to cover them, 


off, put them ona dish, place 
they become perfectly bla 
two or three days; have 

which place the walnuts. 
the Boil sufficient vin 


2249 
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ues, With spices in the above pro- 
d pour it hot over the walnuts, 


he quite covered with the pickle, 
with bladder and keep in adry place. 


‘They will be fit for use in a month:— Mrs, 


A Good 'Pxble Sance 

at if prop 
le stuce 
rtz black pepy 
T part 


The following, 
prepared, will male a 
Alls 2 parts; cloves, 
1 part; ginger, 1 part: 
tard (English), 16 parts} 
s. 16 parts; brown sugar, 

Bz parts; cubry powder 
: California sherry, 120 
etion, q. 8: best malt or 


To 
f 


‘tica, gin~ 
To every pint of the 
nr WG pt. of vinewar, 4 pt. of port, 2 
tablespoonfuls of soy, Pound the walnuts in a 
mortar, squeeze out the juice through a strain- 
Jet it stand to settle, Pour olf the clear 
i nd to every pint of it add anchovies 
splee/and cloves in the above proportion. Boil 
all these together till the anchovies are dis- 
solved, then strain the juice again, put, in the 
alots (8 to every pint), and boil again, To 
( the boiled’ liquor add. vinegar, 
n the above quantities, and bot: 
Corie well and seal the corks. 
‘rom the beginning to the mid: 
on walnuts are in perfection for 
ckling. 
tice (for Cold Meat).—1 qt, of vine 
dessertspoontuls of mango 
poontuls of walnut pickle, & 
woontuls Of mushreom catsup, 5 des- 
2 heads of ga 
¢ the ingredients, then put all 
nd set it in a dry, warm pats Shake 
larly every day fora month when it will 
i udy to use. The mango pickle may be 
omitted. 


Sand pi 
rrack & 
anchovy! 


Making Mango Chutney.— 
3 1b. of salt, $4 1b. of gar- 
ons, #4 ‘Ib. powdered singer a 
chilies, 4 Ib, of mustard seed, 34 1B, 
-risins, 2 bottles of best. vinegar, 30 
pur apples The sugar must be 
nude into syrup; the garlic, onions, and ginger 
be finely pounded in a mortar; the mustard 
seed he washed in cold vinegar. and dried in the 
Sun; the apples be peeled, cored, and sliced and 
Hoiléd in 2 bottle and a’ half of the vinegar. 
When all this isdone, and the apples are quite 
coll, put them into a large pan, and gradually 
x'the whole of the rest of the ingredients, 
jncluding the remaining haif bottle of vinegar 
it must be well stirred until the whole is 
thoroughly, blended, and then put into bottles 
for use. ‘Tie a piece of wet bladder over the 
mouths of the bottles, after they are well 
corked. ‘This chutney is very superior to any 
which can be bought, and one trial will prove 
it to be delicious. 

Note.—This recipe was given by a native to 


pe for 


fe unripe 
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n English ldy who had Jong been a resident 
in India,and who, since her return to her native 
v, hag become quite celebrated among 


ends for the excellence. of this Eastern 


Indian Chut 8 07, of sharp, sour 
nupples, pared au nf tomatoes, & 0 
ot salt, 8 oz. of brown sugar, 8 07, of stoned 
raisins, 4 oz, of eayenne, 4 07. of powdered gin- 
ger, 2 02. of garlic, 2 0z.’of shalots, 3 qt. of vine- 
sary Lqt: lemon juice. “Chop the apples in small 
square pieces, and add to them the other 
gredients. Mix the whole well together, and 


Make this sauce when tomatoes are in full sea- 
son, that is, from the beginning of September 
to the end of October. 

Store Sauce or Cherokee.—One-half ¢ 
rlie, 2 tablespoc 


bottle off for use, Tin 
sonable, ‘This sauce can be made at an: 

Harvey Sauce.—One dozen of anche 
desvert-spoonfuls of soy, ditto of good wa 
pickle. # heads of garlic, 2 shalots, Loz, of 
enne pepper. 14 oz of cochineal, 1 gal. of 
vinegar. Cut the anchovies simall, but do not 
remove the bones. Chop the pickles, shalots 
and garlic; then put all the ingredients into & 
deop jar and let it stand fourteen days, stirring 
it well two or three times every day. ‘Then 
ain through a jelly-bag till it is quite clear. 
bottle it and tie bladders over the cor 

Sauce of Herbs.—(For bottling.) One stick of 
horseradish, 2 shalots, L sprig each of winter 
savory, basilicum, inarjoram and tayme, & 


time. 
os, 6 


little tarragon, 4 cloves, juice of 1 lemon, 1 
wineglassful of vinegar, f pt. of water, LU 
spoonful of browning. "Wash and scrape the 
horseradish, strip, the sprigs of their leaves, 
slice the shalots thinly, and put all into a 
saucepan with the vinegar, lemon ju 

water. Put in the browning, and as 
the mixture boils, simmer very gently for fif- 
teen minutes; then strain, and when quite 
cold put up in'smail bottles. "Th 

excellent addition to gravies 

in their stead, 


2250 
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able at any time, 
Sauce dla Militaire. —(Good with all kinds of 
meat, game, fish.) Six shalots, 1 clove of garlic, 
ahandfuleach of thyme, basil, tarragon leave 
44 o7. of bruised mustard seed, 2 laurel leaves, 
¥ 02. of mace, ditto of cloves, 36 oz. of long 
of sult, 6 dessert-spoonfuls of very 
ear, juice of Llemon, | teaspoonful 
uted Seville orange peel, $6 pt. of whi 
wine, Shred the shalots and split the garlic; 
then put all the ingredients into an earthen 
Jar, cover very closely, and put into an oven or 
on khot hearth to infuse. Allow it, to settle; 
then strain till quite clear; then bottle and 
cork closely. A small quantity only is required 
with the Viands. ‘Time: ‘Two to three hours. 
sonable at any time, 
Leamington Sauce.—Walnuts. ‘To each quart 
of walnut juice allow3 qt. of Vinegar, 1 pt. of 
Indian soy, 1 oz. of cavenne,2 o2, of shialots, 94 
oz. of garlic, 4 pt. of port. “Be very particular 
in choosing the walnuts as soon as they appear 
in the market, for they are more easily bruised 
before they become hard and shelled, Pound 
them in @ mortar to a pulp, strew some salt 
over them and let them remain thus for two or 
three days, occasionally stirring and movin 
them about. Press out’ the juice, and to each 
quart of walnut liquor allow the above pro- 
portion of vinegar, soy, cayenne, shalots, garlic, 
and port. Pound éach'ingredient separately in 
a mortar, then mix them well together, and 
store away for use in swnall bottles. ‘The corks 
should be well sealed. ‘This sauce should be 
mado as goon as walnuts are obtainable, from. 
the beginning to the middle of July. 


Reading Sauce.—24 pt. of walnut pic 
oz. of shalots, 1 gt. of spring water, 34 p 
Indian soy, 34 02 Of bruised ginger, 4 oz. of 
long pepper, Loz. of mustard seed, 1'anchovy, 
¥4 oz. of cayenne, 4 oz. of dried sweet, bay 
leaves, Bruise the shulots in a mortar, and put, 
them in a stone jar with the walnut liquor; 
place it before the fire, and let it boil until re- 
duced to 2 pt. ‘Then into another jar put all 
the ingredients except the bay leaves, taking 
care that they are well bruised, so that the 
flavor may be thoroughly extracted; put this 
also before the fire, and let it boil for 1 hour, or 
rather more.) When the contents of both jars 
are sufficiently cooked, mix them together, 
stirring them well as you mix them, and sub: 
mit them to a slow boiling for half ‘an hour; 
cover closely, and let them stand for 24 hours 


Se 


may be made at any 


Tomato Sauce.—1 doz. tomatoes, 2 teaspoon- 
fuls of the best powdered ginger, 1 dessert- 
spoonful of salt. 1 head of garlic chopped fine 
2 tablespoonfuls of vinegar, 1 dessertspoonful 
of chili vinegar (a small quantity of e 
may be substituted for this). Choose ripe to- 
matoes, put them intoastone jar and stand 


THE 
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them ina cool oven until quite tender; when 
cold, take the skins and stalks from thein, mix 
the pulp with the liquor which is in the Jar, but 
do not strain it; add the other ingredients, mix 
well together, and put it into well-sealed bot- 
tles, Stored away in a cool dry place, it will 
keep good for years, It is ready for use as soon 
‘as made, but the flavor is better after a week 
or two. Should i¢ not appear to keep, turn. it 
out, and boil it up with a little additional gin- 
ger'and cayenne. For immediate use, the skins 


should be put into a wide-mouthed bottle with 
a little of the different ingredients, and they 
stews, 


will be found very nice for hashes’ ¢ 
‘Time. 4 or5 hours in a cool ove 
from’ the middle of September to the end of 
Octob 

‘Tomuto Sauce for Keeping.—2 doz, tomatoes; 
toevery pound of t 3, bup allow 1 pt: of 
chili vinegar, | oz. of gerlie, 1 oz. of shale 
om Of sult, | large green eapsicum, 36 t 
ful of cayenne, 2 pickled gherkins, 6 pickled 
onions, L pt. of common. vinegar, and the juice 
Of 6 lemons. Choose the tomatoes when quite 
ripe and red put them in a jar with a cover to 
it, und bake them till tender. 1 er way 
is'to put them in the oven ov when it 
will not be too hot, und examine them in the 
morning to see if'they are tender, Do not 


ingredients, taking. 
nirlic, shalot, caps! 
Boil the whole toxethe 


a 
the lemon juice. 
it becomes as th 


whi 
rest. 
use & wooden spoon. 


Tomato Chow-chow 
toes, | large onion, 1 
spoonful of salt, 2 of brow: 2 teacupfuls 
of vinegar. Peel and cut fine the tomatoes, 
chop fine the onion and pepper, add the salt, 
sugar, and vinegar. Stew gently for | hour: 
Make this in September. 

Mustards.—French Mustard.—M 
mixed spice, 3 lumps of sugar, yinewa 
the spices and sugar in some of the vines: 
take some good mustard and mix it into a stiff 
paste with cold With a red hot iron 
heater. or other suitable piece of iron, stit 
quickly while you mix in the boiling vinegar, 
after straining it from the spices: put into 
wide-mouthed bottles. Will keep for years if 
kept well corked, Seasonable at any tine. 

Note.—A substitute for French mustard may 


ake 6 large ripe toi 
1 table= 
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be had by making 2 qt. of vinegar hot and 
jouring it over 6 oz. of salt, 14 1b. of scraped 
jorseradish, 14 0z. of sugar and half aclove of 
garlic. ‘This should stand for twenty-four 
hours before it is strained and bottled, 


tir 
Into oz. of ground mustard seed and i pinch 
of pulverized cloves, and let the whole boil 


over a moderate coal fire. ‘Then add a small 


lump of white sugar, and Jet the mixture boil 
up once more. 


2 Po pt. of boiling white vinegar over 
‘of ground mustard seed in an earthen pot, 
rthe mixture thoroughly, then add some 
cold vinegar, and let the pot'stand overnight 
inawarm piace. The next morning add 36 1b, 
of sugar, %4 drm. of pulverized cinnamon, 4 
dcloves, 14 drm. of Jamaica, 
ne cardamom, nutmeg, half the rind 
and the necessary quantity of 
‘The mustard is now ready, and is 
pt_in’ pots tied up with bladder. 
. Mix 8 1b. of ground mustard seed with 1g 
pt. of good, cold vinegar, heat the mixture 
over a moderate fire for Uhour, add 1 drm, of 
ground Jamaica pepper, and when cold keep it 
in well closed jars. 

4. Frankfort. Mustard.—Mix 1 1b. of white 
mnistard seed, round, a like quantity of brown 
rd seed, 8 oz. of pulverized loaf sugar, 1 
‘of pulverized Cloves, 2 oz. of allspice, and 
impound the mixture with whits wine or 


Mix with 2 1b, of 
ch of fresh pars. 
son, both cut up fine, 1 clove of 
Iso cut up very fine, and 13 salted an- 
xrind the mixture Very fine, add the 
nd 10%. of pulverized salt, 

dingy dilute with wate 
dling the mus 
(cool it off in 
wine vinegar of 


chovie 
required mustard 
nd for further gf 
evaporate the wi 
aut an iron rod re 
the mixture, and then add 
the best quality. 
6. Very Fine 'fa 
fresh t 
ei 
mamion, 34 di 
dill, aud Lonion in} 
is est. to use a ste 
pose, ‘Then str 


Disest 134 07. 
leaves, 1 lemon 
h of es and 
pepper, 4 02. of 
Al of good vinewa It 
tus for the pur- 
to a porcelain 
, mix with it 
mus ‘dd seed, aw like 
f white mustard, 1 1b. of sugar and 
mmmon sult. Let the whole digest 
until the mustard his lo 
its sharpnes y the evaporation of 
Loiland then dilute, according to 
with more-or less vinewit 
resh Mustard.-—'Phe followir 


vessel, and, while it is ye 
Lib. of e 


#round black 


some of 
the etherd 


mixta 
ror, better 
arin which have been macerated 
root, getrlic, onion and chiv 
titre, sugar, 10) pr 

pepper, < aunon, 25 
cardasnoml, 10" parts; ginger, 15 


to be mixed with good 
yet 


avin 
» celery 
Colm 


and 


Tr 
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A Good Mustard (Soyer).—Mustai 
mart, Wend wood vinegar, 3 parts, 
vinex: mustard seed and let the 
forafortnicst; then grind the whole 
paste ina mill and put it into pots, then_ thrust 
aured-hot poker into each of the pots, Season- 
able at any time, 

Indian Mustard.—¥4 Ib. of best mustard, 4 IL 
of flour, #6 07. of salt, 4 shalots, 4 tablespoon- 
fuls of ‘Vinegar, 4 Uiblespoonfuls of ¢ 
4 bottle of anchovy sauce, Put the mustard, 
four, and salt into a basin, and make them 
into a stiff paste with boiling water. Boil 
the shalots with the vinegwr, catsup, 
chovy siuce, for 10 minutes, and 
whole, boiling, over the mixture in the b 
stir well, and reduce it to proper, thickne 
put it into a bottle, with a bruised shitlot at the 
bottom, and store away’ for use. akes 
an excellent relish, and if py 
will keep for years. 

Ravigotte Mustard.—Parsley,2p 
2 parts; chives, 2 parts; cloves, 1 
1 part; thyme, 1 tarragon, L part: 
parts: olive oll, 4 part 


»perly 


ts; cheryil, 
ut; garlic, 

ut. 8 
nega, 


28 parts; mustard flour, 
Cat or bruise the plants and 
macerate them in the vinegar for 


twenty days. Strain the tiquid through 
and add the salt. Rub up mustard wi 
Olive oil in a vessel set in ive, adding a littl 
the spiced vinegar from time to time until th 
whole ncorporated and the complete mixture 
makes 384 parts. 
Catsups.—-Camp 
beer, Lat. of w 
% 07. of peeled shalot 


‘atsup.—2 gt. of strong old 
te wine, 4 Ib. of anchovies, 
4G 07. of grated nutmeg, 


ditto mace, ditto sliced ginger, Put the ing: 
dients on the fire ina saucepan, and stir them 
till they art one-third. Bottle next d 


About 1% hour 
b. of 


with the spice and shalots. 
Grape Catsup.5 1b. of Hp 
sugar, | pt. of vinegar. 1 teaspoonful 
cinnainon. cloves, allspice. and pepper, bg 
spoonful of salt.” Boil thi Sin enough 
water to prevent burning, strain through a 
colander, udd the other ingredients, and boil 
until a little thickened. Bottle, and’ cork and 
seal, Make this from August. to’ Octobe 
Mustapha or Liver Catsup.—1 beef liver, Lgal. 
of water, 1 oz. of ginger, | oz. of allspice, 2 07. 
of whole’ black: pepper, 2 lb, of salt.” Roll the 
ft, and well rub it into avery fresh bect live 
nd’ phice it in a vessel that will not crush it: 
‘urn and rub it thoroughly for 10 days. ‘Then 
mince it into small dice, :urid boil ia a’galion of 


grapes, 2 


water, closely coyercd, until reduced to 3 qt. 
‘Phen Strain throusha sieve, and let it settle Hil 
next day. Add the pepper, allspice, 

ger, and boil slowly until further y 


pt.” When cold, bottle and keep well corked. 
Mhime.—12 days. " Seasonable ai any time. 

Mushy h peck of mush- 
room ach guaré of mush- 
room venne. 36 07. of allspice, 


\% Wes of pounded mace. 
Choose full erown mushroom-faps, and take 
cafe they are perfectly fresly gathered when 
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the wea 
picked d ry heavy’ rain, the catsup 
rhich they are made is Hable to get 
musty and will not keep Jong. Puta layer of 
thent ina de sprinkle salt over them, 
and the of mushrooms, and $9 
‘on alternat Let them remain for a few 
hours, when break them up; put them in a 
-e Cool place for three ditys, 0c 
ye and mashing them well, 
them as much juice as possible. N 
measure the quantity of liquor without strain. 
1 (0 cach quart allow the above propor 
Put all into a stone jar, 
v closely, put it in asaucepan of 
set it over the fire, and let it boil 
Have ready a nice cle 
contents of the Jar, and 
or very gently for half an 
ajug, Where it should stand 
H the hext day; then 
ug. and strain ieinto v 
n bottles, hd do not squee: 
‘To cach pint of catsup add a few drops 
Iv. Be careful not to shake the c 
but leave all the sediment. bebin 
; cork well, and either seal or ro 
the air, When 
catsup is wanted, the 
Vu fine 
after it has been ve 
if the operation is not s 
Stil, it must be repeated until you have 
te aelear liquor, I should be examined ov- 
sionally. and if it is spoiling, should be r 
hoiled with we few. peppercor wsonaeble 
from the beginning of September to the middle 


Pay 
for three hours, 
urn into 


n stew- 


phice 


1 bie, 


gently | 


of Octabe n this catsup should be made, 
Ovster Cutstip Sulit ysters to fill’ a 
pint measure, 1 pt, of sherry, 3 0%. of salt, 1 


enne, 2 drm. of pounded mace, 
Procure the oysters very fresh, and_ open suffi: 
nt to fill we pint mesure; gave the liquo’ 
Id the oysters in it with the sherry 
rain the oysters, and put them in a mortar 
with the salt, cayenne and mace; pound the 
whole until feduced to a pulp, then add it, to 
the liquor in which they were scalded; boil it 
n five minutes, and skim well; rub the 
whole through a sieve, and, when cold, bottle 
‘The ‘corks should be sealed. 
September to April. Cider 
«i for the sherry. 
sup or Sauc Ripe elderberries, 
peppercorns, shalots, 
lerberries, a8 many as 
‘h to store, pick them from their stalks 
2 stone jar’ and just cover with strong, 
good vinegar, Bake in a hot oven for three 
hours, then strain while hot. Boil the liquor 
ained with the spices and shalots, suffi- 
to give a considerable flavor. 
ind, when found sufficiently 
flavored, put half 4 potind of the best ancbevies 
to every quart of the liquor; then stir and boil 
till these are dissolved, and move at once from 
the fire. Put up in pint bottles, cork closely 
and tie bladders over the top. Time; From 


Pontac Cx 
cloves, 


anchovi 


iste the mix: 


ae 
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3to4hours, Prepare this in September. 
Tomato Catsup.—Spices of various kinds are 
employed for this purpose, as the following 

formula shows: 
1. Ripe tomatoes. 


Bruise and set in an oven 
and a quart of water. At the end of an hour 
pour off a gallon of juice, and to this add 
shalots, peeled and sliced, 4 07. black pepper, 
bruised, 44 07.3 mace, bruised, 4% o7.; piment 
bruised, 3 02.3 ringer, bruised, 36 02.3 nutme; 
bruised, % 0z.; cochineal, in course powder, 3 
drm; cayenne pepper, in coarse powder, 1 
drm.j brown vinegar, pt. Simmer gently for 
half'an hour, strain and bottle, 

2 Ripe tomatoes, 3 doz: chili vinegar, Lp! 
gurlie, 1 oz; shalots, 1 07.3 common salt 
eayenne pepper, $4'drm._ lemon ji 
Put the tomatoes into ajar and warm in an 
oven until tender, Cool, skin, and pulp the 
fruit, and add to the liquor in the Jar, along: 
with the rest of the ingredients. Mix well and 
bottle. 

Walnut Catsup.—Half sieve of walnut shells, 
2qt. of water, salt, 36 1b. of shalots, 1 oz. 
Cloves. 1 oz. of mace. T oz. of whole peppe 
0%, garlic. “Put the walnut shells into a p 
with the water and a large quantity of salt 
let them stand for 10 days, then break the 
shells up in the water, and let it drain through 
asieve, putting a heavy weight on the top to 
express the juive; place it on the fi re 
move all sein that may arise, 
liquor with the shalots, cloves, mn 
and and Jet all simmer till the shalots 
sink; then put the liquor inte a pan, and, 
when cold, bottle and cork closely. It should 
stand 6 months before using :shouid it fe 
during that time, it must be agntin boiled 
skimmed. ‘Time: Ahout 4% he 
in September, whet the walnut 
tainable 


Vinegar. 
16 02. of ¢ 
spoonfuls 
cocbineal to color. 
with all the abo 
hottle. Let. it stand 
then strain it off qui 
for use. Keep it in 
to excliide the al 
Cress Vines, 
vinegar, 


Fe eenereas Ot 
ith 134 Ib. of salt 


1 head of gar 
poonfuls of s1 
atsup, | pt. of 
Slice the karl 


camp 
venue, 


J to infuse for 
clear. and it will be fit 
mall bottles, well sealed 


% 7. of cress seed, 1 qt. of 
Pthe sced ina mortar. and put 
it into the vinegar, previously boiled a 
lowed to grow cold. Let it infuse for 
hiht, then strain and bottle for use. 
Cucunber Vinegur.—J0 kare cucumbers, or 
12 smaller ones, [ qt, of vinesar. 
shalots, L tablespoonful of salt, 2 
fuls of pepper, 14 teaspoonful of 
Pare and slice the cucumbers, put, then: into 
atone jar or wide-mouthed bottle with the 
vinegar and add 
them, ts. to the 
eucuinbers. Let i boil it all 
up, and, when cold, strain the 
piece of muslin, and store it away in sma 


fort- 
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This vinegar is a very nice 
tion to sravie: shes. cte., ts well as a 
great improvement to salads; or to cat with 
cold meat 
Garlic Vinegar—2 02. of garlic, 1 qt. of wine 
vinegar. Chop the gurlic finely and weigh it, 
then put if in the above proportion to the cold 
boiled vinegar. Infuse for a fortnight, strain 
and bottle. 


1 qt. of v 
a bottle, which shake well eve 
night. When it is thorough! 5 

and bottle, and it will be fit for use’ imme- 
diately, ‘This will be found an agreeable relis 
to cold beef, ete. ‘This vinewar should be made 
either in October or November, as horseradish 
is then in its highest. perfection. 

Mint Vinegar. — Vinegar, mint. Procure 
some nice fresh mint, pick the leaves from the 
stalks, and filla bottle or jar with them. Add 
vinegar to them until the bottle is full, cover 
ly to exclude the air, and Jet it infuse for 
night. ‘Then strain 'the liquor, and put it 
nto small bottles for use, of which the corks 
should be sealed, ‘This should be made in June, 

ugust. 


et Cu 
d, 34 Ib. 

46 0%. of ca 
icround ging 
greck seed. 


turin 
enne, 


completely excluded. 
Herbs for Winter, Use—On a yery 
dry day gather-the herbs, just. before they 
bein to flower. If this is done when the 
weather is damp, the herbs will not be so good 
aeolor. (It is very necessary to be particular 
in little mat Ke this, for trifles constitute 
perfection, and herbs nicely dried will be found 
very acceptable when frost and snow are on 
the’ ground. Tt is hardly necessary, however, 
to state that the flavor and fragrance of fresh 
herbs ave incomparably finer.) ‘They’ should 
be perfectly freed froni dirt and dust and be 
divided int ches, with thelr roots eut 


tie them up’ in paper bags, and 
ry place, 'Phis is a very general 
Ving dried herbs; but we would 


recommend the plan described in. the next, 

‘ipe. rom the month of July to the end of 
eptember is the proper time for storing herbs 
for winter use. 

Herb Powder for Flavoring—1 oz. of dried 
lemon-thyme, 1 oz. of dried winter savory, 1 
oz, of dried sweet marjoram and basil, 2 02. 0f 
dried parsley, 1 oz, of ‘dried lemon peel. Pre- 
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pare and dry the herbs by recipe above; pit 


the leaves trom the stalks, pound them, and 
ieve; 


mix in’ t 
nn glass bottles, 
This we think a 


sift them through a bat 
above proportions, and keep 
carefully excluding the air. 
far better method of keeping herbs, as the 
flavor and fragrance do nut evaporate So much 
as when they are merely put in paper ba; 
Preparing them in th you have th 
ready for use at a moment's notice. Mint, saze, 
parsley, etc., dried, pounded, and each put 
into separate bottles, will be found very useful 
in winter. 

Mushroom Powder.—36 peck of large mush- 
rooms, 2 onions, 12 cloves, 14 oz. of pounded 
mace, '2 teaspoontuls of white pepper. Peel 
the mushrooms, wipe them perfectly free fro: 
grit and dirt, remove the blick fur, and reject 
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all those that are at all worm-eaten; put them 
into a stewpan with the above ingredients, but 
without water; shake them over a clear fire 
till all the liquor is dried up, and be careful 
not to let them burn; arrange them on ting 
and then dry them in a slow oven; pound 
them to a fine powder, which put into small, 
dry bottles; cork well, seal the corks, and keep. 
adry place. In using this powder, add it 
gravy just before serving, when it will 
me arely. require one boil-up. The flavor im- 
parted by this means to the gravy ought to be 
exceedingly good, ‘This should’ be made in 
September or at the beginning of October. 
Yote.- If the bottles in which it, is stored 
away are not perfectly dry, us also the mush- 
room powder, it will keep good but a very 
short time. 
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THE ART OF MAKING 
ALCOHOL 


by Kurt Saxon 


| had intended to write an article telling you how to 
make about a quart of 90 proof alcohol for less than a 
dollar. 

So | gathered up all the books | had concerning 
alcohol and set out to master the process on a small scale. 
My Emporium of Arts and Sciences of 1814 told of whisky 
production in Lancaster County, PA. In a year, from 611 
stills, 3,295,500 gallons, or 5,394 gallons per still, or an 
average of 14.77 gallons per still per day was produced 
Going by the low level of technology in 1814 the process 
had to be pretty simple. And it is. 

Whiskey. In L 
ending with April 1814, six hundred and eleven stills, mann 
tured 3,295,500 


ster county, Pennsylvania, dt 


ons of whiskey. 


But try finding that simple process in a modern book. 
Most of the books on the subject are frauds. No beginner 
could learn how to make ethyl alcohol from any of them. 

Take “The Moonshiner's Manual”, by a man calling 
himself Michael Barleycorn, copyright 1975. The book is 
entertaining, cleverly illustrated, but filled with 
misinformation and nonsense. I'll criticize it, but only to 
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show you why you can’t depend on such books to live up to 
their claims. 

When you buy a book telling you how to do 
something illegal, to complain that it is inaccurate is almost 
an admission that you're up to no good. The publisher 
banks on that. That's why shady oulfits like Delta, Paladin 
and Butokukai keep cranking out garbage to sell to suckers. 
Books with sensational titles and seductive ad copy, but 
with nothing of value between the covers. 

Getting back to "The Moonshiner’s Manual”, it says to 
put 25 pounds of cracked corn in a gunny sack and soak it 
in a tub of warm water for three days! It suggests that 
natural fermentation will come into play. What you would 
get in that three days would be 25 pounds of, not fermented, 
but rotted corn. Then you are supposed to put the corn, 
sack and all, into the vat with 30 pounds of pure cane sugar 
and 1-2 quarts of molasses. 

Ina later, scaled down recipe, he calls for 2 1/2 to 5 
pounds of cracked corn, in a small sack, 5 to 10 pounds of 
sugar and 1 pint of molasses or 1 cup of unflavored malt, 

The corn, sack and all, is to be put into the fermenting 
vat. Insane! The part about the gunny sack is an old 
technique for sprouting the corn. 

Sprouting, or malting, turns most of the starch into 
sugars and diastase. The sugars are readily converted into 
alcohol by yeast and the diastase acts on the remaining 
starch to turn it into dextrine, also quickly acted on by the 
yeast 

The gunny sack is filled with whole, non-hybrid corn, 
not cracked. The sack is immersed in a tub of warm water 
and left for 24 hours, then drained. Then it is flooded with 
warm water once every 24 hours until it expands and 
bursts. These are sprouts. Plenty of dextrine and diastase. 
No cane sugar is needed. To throw the sack into the 
fermenting vat would be stupid. 

The sprouted grain is then pulverized and put in the 
fermenting vat. Water and yeast are added and the 
fermentation proceeds apace 

Both recipes call for molasses, which is unnecessary. 

It should be obvious that Michael wrote the book to 
sell to suckers and had no real knowledge of moonshining. 

He goes into great detail about the penalties 
attached to moonshining. This has a purpose and is a 
paradox at the same time. First, he’s scaring the average 
reader out of any notion of making his own booze. This 
keeps most from trying the techniques, finding them useless 
and demanding refunds. The paradox arises in the fact that 
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no one could use these instructions for making alcohol, 
thus, the warnings are unnecessary. 

Another book, and a good one, is “Solargas”, by 
David Hoye, 1979. This is about fuel. Hoye goes to great 
lengths to make sure the smallest batch is poisoned by 
denatured alcohol, lest a sip pass the lip. 

Only one page tells of making alcohol from ground, 
unsprouted corn. All other references are to sprouted corn. 

There are two bars to making booze by following this 
book. The first is the constant harping on getting Federal 
permission and filling out all those forms. This intimidates. 
The second is that you can no longer buy non-hybrid corn 
at your local feed and seed store. It is all hybrid and only 


about 10% will sprout, leaving 90% a rotten mess. You 
have to buy it from a farmer who grows non-hybrid corn or 
grow it yourself. 

I didn’t know this until | began researching. | meant 
to use Hoye’s book to make alcohol and then tell you how. | 
processed two pounds of corn and was surprised to see 
that only one out of ten grains sprouted. The rest rotted. 
Rotted starch doesn't convert to alcohol. 

There are several alcohol for fuel books on the 
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market. Most of them are inaccurate and therefore 
fraudulent. Even the best were published with doubtful 
sincerity. !'m sure their publishers realized that nine out of 


ten buyers of the books had no intention of converting their 
vehicles to alcohol. Consider; you can modify your 
vehicle's engine to run on alcohol, propane, methane, 
diesel etc. Then, when you're on the road and run out of 
fuel you don't just turn into the nearest gas station, turn a 
knob on your engine and reconvert to gasoline. No. If you 
convert, you're stuck with it until you convert back. 

Moreover, aside from all the forms and bureaucracy 
with the Feds, converting, even for farm vehicles, isn't cost- 
effective. And if you intend to go commercial, you face a 
starting cost of maybe a hundred thousand dollars, not to 
mention bucking the competition. 

So, | repeat my contention that the average guy who. 
buys a book on making alcohol wants to save on his liquor 
bills. With what you are going to learn here, you will never 
need to buy booze again, much less another silly book on 
making it 

But before we go into that, let me explain the law. 
You can distill alcohol if you pay the liquor tax on it. So if 
you don’t pay the liquor tax, with all the red tape that 
involves, the bottom line is that you are guilty of tax evasion. 

Sure, they can jail you, take everything you have, put 
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your wife on the street, sell your kids. I'm not really kidding! 

But so what? If you're making your own, how can 
anyone know what you do when you're alone? 

Even so, let's say the Feds wanted to harass you. 
They have to prosecute, in these days of overcrowded jails 
and backed-up court dockets. Then they have to prove to a 
jury that your still was for making alcohol, instead of for 
purifying water as is done in hundreds of thousands of 
homes, with stills bought mainly from Sears. 

Or maybe you admit you made the still but it’s a lab 
still for ever so many uses, even for purifying water. Unless 
they catch you in the act of distilling alcohol, how could they 
prove it to a jury? 

Many people have asked me if it is advisable to carry 
a concealed weapon. | ask them if they have ever been 
searched by the police. The answer has always been no. 

So | ask what makes a person think he will be 
searched after he begins to carry a concealed weapon? 

The same goes for distilling. Even so, | am not 
encouraging you to break the stupid law. You shouldn't 
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even drink. But when this system unravels a bit more, you 
will have a trade which will insure your survival. The 
techniques I'll show you in this and following articles will 
enable you to make beer, wine, whiskey, etc. It's easy. 

The equipment won't be expensive, either. It can 
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consist of a food dryer like mine, a Corona grain mill and a 
pressure cooker (unless you have a Kenmore water purifier 
from Sears). You will also need ten feet of 3/8 inch copper 
tubing, bought at most hardware stores for 50 cents a foot. 
The rest is just odds and ends you may have or can get at 
little cost. 

I'm not going to write everything in this article 
because | don’t have room and it would be too much to 
absorb at this time. Instead, I'll show you how to make the 
still and how to run off a quart of very high-proof alcohol. 

It would be best for you to get a Kenmore Water 
Purifier from Sears. Otherwise, get a pressure cooker of at 
least one gallon capacity. That's the pot for the still, Mine is 
a teflon-coated Presto Chicken Fryer of a one gallon 
capacity. | don’t know how much it cost new as | got it for a 


couple of dollars a a garage sale. You may have to get one 
new but make sure it's coated as alcohol reacts with 
aluminum 

You need a pressure cooker. Otherwise the alcohol 
will go out into the air if you just use any ‘old cook pot, no 


f 


matter how close-fitting the lid Also, it takes a little 
pressure to force the fumes through, especially if the coil 
isn’t completely slanted and pressure is needed to push the 
liquid alcohol through. 

Next get 10 feet of copper tubing. Copper is better 
than plastic or rubber. It causes no bad taste. Also, it gives 
up heat into the cool water better than plastic or rubber and 
will last a lifetime. 

Next get a two gallon plastic paint bucket or similar 
Drill a 3/8 inch hole near the bottom of the bucket. 

Now for bending the coil. You do it an inch at a time 
and it is pretty tedious. It takes a few minutes to get the 
hang of it but then you'll be moving right along. 

First, bend one end downward to connect with the 
pressure cooker vent. You'll not get the copper tubing over 
the vent so you will need about two inches of 3/8 inch latex 
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tubing, bought at any pharmacy for about 60 cents a foot. 

When you have the downward bend done, without 
crimping it, go over about 14 inches and start on the coil 
itself. 


Keep bending so you have circles about six inches 
across. It shouldn't crimp if you bend it gently an inch at a 
time. But if it does start to crimp, just use a pair of pliers on 
each side of the crimp to pressure it back 

When you have five or six circles, shove the end 
through the hole in the bucket. Next use some GOOP to 
seal it inside and out. GOOP can be bought at any good 
hardware store. It is a plastic sealant, quite thick and takes 


a couple of hours to set and about 24 hours to really 
harden 


It has a tendency to sag and that’s good. For the 
inside of the bucket, squeeze a large dollop on a pencil and 
stick it down to the tubing in the hole. Work it around and 
under and it will sag evenly and flow around the tube and 
rest on the bottom of the bucket. 

Then take the tube of GOOP and squeeze some 
around the outside tubing. After a few minutes it will sag 
and, with the pencil, pull up the sag and place it back 
around the tube and it will begin to harden. A day later it 
will be hard and your condenser will be water-tight forever. 

If the end of the tube protrudes only a couple of 
inches from the condenser and that's not enough to reach 
over the stove to flow into the container, you can attach a 
few inches of latex tubing to it so it will be long enough. 

Now you want to find the proper temperature for 


distilling. Put a gallon of water in the pot and set it to 
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boiling. Then turn down the heat to a rolling boil and mark 
the setting on the stove or hot plate so you can just set it in 
place from then on. 

Alcohol boils at 173 degrees F and water boils at 
212. The rolling boil is slightly lower but much hotter than 
needed to vaporize alcohol. But that's alright. So some 
water will come over. But the alcohol will flow with the 
higher temperature. When the alcohol is out the flow will 
stop and be replaced by a trickle which will be water and 
the distilling will be finished. 

To test the system, and so you can do something 
right away, buy a gallon of cheap wine with an alcohol 
content of 10-13%. When | was a bum | would pour a 
gallon of $3.00 Burgundy into my still and put a quart jar 
under the spout. When the flow of alcohol turned to a trickle 
of water, sure enough, | would have a quart of about 90 
proof alcohol. It added up to at least $11.00 worth of hard 
liquor for only $3.00. 

| would cut that with juice or whatever and have 
enough to party with my friends or have several glorious 
drunks. You can't get that crocked on 13% volume wine. 

If you have made your own still, you need to cool the 
condenser so the alcohol will liquefy. If you are using a hot 
plate to heat the pot, you can situate the still by the sink. 
With another hole drilled near the bottom of the bucket and 
another tube coming from the cold faucet, the warm water 
would be constantly replaced by cold as the water left the 


bucket by another tube into the sink. 
But that is an awful waste of water and would show 


up on your utility bill. You could use ice cubes, which is 
quite a job. My way was to freeze cans of water. | would 
put several average cans of ice in the bucket and fill it with 
water. As they melted | would just transfer a can of water 
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back to the freezing compartment of my fridge and replace it 
with another ice can. 

If you have a setup by a stream, you would have a 
faucet at the bottom of the condenser. With the faucet open 
you would replace the warm water with buckets of cold from 
the stream. 

Now to the making of basic moonshine. For this you 
will need at least one cat-litter container. These are the 
perfect size for a batch of mash. They are sold in every 
supermarket for about $5.00. If you have cats, you may 
already have some or may get them from friends. Barring 
that, it is worth the price for the container 

These containers hold about 2 1/2 gallons. A batch 
of mash is 1 gallon and 3 quarts, so there is plenty of room. 
You can also watch what's happening. 

First you drill a quarter-inch hole in the cap ra push 
a half-inch of two feet of quarter-inch plastic tubing through 
and GOOP it on both sides. This is an ingenious way of 
knowing when the yeast has stopped working and the 
alcohol content is as high as it is going to go. You put the 
end of the tube into a jar of water and the carbon dioxide 
from the working yeast comes up through the water in the 
jar. When the bubbles stop coming, or slow to a burp every 
two minuets, it is ready. This also keeps your working mash 
odor-free, 

Next, you finely grind two pounds of corn, sprouted 
to about a half inch, in your Corona grain mill. Then 
get a cook pot holding over two gallons. They are relatively 
cheap at Wal-Mart and can be gotten for a couple of dollars 
from most second-hand stores. Avoid aluminum. Use 
stainless steel or enamel. 

Pour in two gallons of hot tap water and then bring it 
to a brisk boil. Then dribble in the ground corn meal, 
stirring all the while so it doesn’t lump. 

Cooking the mash serves two purposes. First, it 
breaks down the starch granules so the yeast can more 
effectively work on them. Second, it kills any bacteria which 
might otherwise spoil the mash. 

Alter thirty or forty minutes, take the pot off the heat 
and put it in a dishpan of cold water to cool it down. It 
shouldn't have any lumps in it since that would cause. 
uneven fermentation. If you have stirred it properly, there 
should not be any lumps. In case there are, break them up 
with any hand mixer. 

Now for the yeast-sugar mix. Weigh out 1/2 
pound of sugar and put it ina measuring pitcher. Then add 
hot water until it reaches the quart mark. The sugar should 
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cool it to a temperature safe for the yeast. If it feels warm 
but not hot, dump a package of active dry yeast (not fast- 
rising or acting yeast) into the sugar and warm water. Stir it 
with a fork until it dissolves. Then put a plate over the 
pitcher and let it alone for about an hour. It will be covered 
with froth. Stir it again and then look to the mash. 

Pour the mash into the cat-litter container. For this 
you will need a funnel, lest it slop. The best funnel is one 
bought at any auto-supply department and is used for 
putting transmission fluid in your engine. Cut the funnel off 
nine inches from the top. This will allow 1 1/2 inches down 
inside the container and 1 1/2 inches across to let the mash 
flow smoothly. 

If the mash is warm but no longer hot, pour in the 
yeast and sugar and give the container a few sloshes. But 
don't try to get it totally mixed. If it should be mixed too 


much, it might rise up and clog the tube. This would cause 
pressure and blow the lid off and mash would be all over 
the place. 

If you don't use the cat-litter container, measure the 
one you use for at least 2 1/2 gallons. Never fill it with the 
mixture past the 2 gallon mark. 

Now, put the container in the warmest part of your 
home, but not over 85 or 90 degrees. The warmer it is 
within the safe limits, the faster it will work. 

With the cap on firmly and the tube in the jar, the 
bubbles should appear in an hour or so. After a few days, 
they will slow down and finally stop, at least except for a 
burp every couple of minuets. 

Now you are ready to distill. It is too much trouble to 
separate the liquid from the mash. The cooked mash isn't 
too inclined to stick. But it is a good idea to add water to 
completely fill the container when it is ready to distill and 
then to shake it well before pouring some into the still. Thus 
diluted the mash is pretty much in suspension so it won't 
stick or burn. Fill the pot only two-thirds full and keep the 


heat at Medium. 
When it heats up, the alcohol will come over in a 
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fairly fast trickle. When the alcohol is all out you'll notice a 
decrease, indicating it is only water. Taste it. You'll know. 

That is all there is to it! 

So far, you've just learned the basics. 
totally unfamiliar, you might think it is too much to tackle. 
isn’t. Even so, you might make mistakes at first. 

Think of yourself as a youngster watching your 
mother make a three-layer chocolate cake with icing. She 
barely looks at the the cookbook and it turns out great and 
tastes wonderful. Now you try it. You follow the recipe 
exactly. You wind up with a real mess. 

You are not expected to do everything right the first 
time. You will blunder. But like your mother had to learn, to 
make it all look so easy, you will learn and you will be doing 
these processes while barely looking at the instructions. 
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This publication is intended to be a source of 


those interested in alcohol fuel and its applicat 
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This book is easy reading. 

Read it through before doing anything. 

It won't take long to read, 

Maybe an hour. 

Ihave a permit to make alcohol fuel, 

And I'll tell you how you can get one too, 

That way, you can make fuel the legal way. 

I'll show you how to make simple and safe alcohol. 


Don't be frustrated by any complex magazine articles 
you have read on making fuel. 

Ihave read some of them, 

It would cost a fortune to buy the materials they suggest. 
Some of their technical jargon would scare an engineer, 


I don’t have much money. 
So | use whatever I have on hand to make my fuel still. 
VII show you my simple way; the way mountain folks 


nade it from things lying around in the yard, 
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GET YE A COPPER KETTLE, 
GET YE A COPPER COIL... 
TRADITIONAL, 


BASIC STEPS FOR MAKING HOMEMADE FUEL 
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1 Get the corn 
2 Sprout the corn to make malt 
3° Get aplastic pail (mash box) 
4 Make the mash 
5 Add the yeast 
6 Let the mash ferment three to four days 
7 Pour the mash into the pressure cooker 
8 Cook the mash to 173 degrees Fahrenheit 
9 Vaporize the alcohol from the mash 
10 Condense the vapor into concentrated alcohol 
11 Collect the alcohol in Mason jars 
12 Test the proof 
13 Raise your proof to 160 or over 


12 


LET'S MAKE MALT 
First you need to make malt, You make malt by 
sprouting corn, The sprouts grow out about one-half 

to two inches. The reason for sprouting the corn is 
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to convert the starch in the corn into sugar. TI 


resulting sugar is what the yeast will change into 

alcohol 
(Note: When buying whole corn from 
your seed & feed store, make sure 
it's non-hybrid. Hybrid corn pro- 
duces well on first planting. How- 
ever, the corn from that planting 
will not sprout more than about 
10% and you will have a mess. So 
you must insist on non-hybrid corn 
from the feed store or grow it 
yourself if you can't find a far- 
mer who grows non-hybrid corn). 
Vil tell you how to make malt, Get 100 pounds of 

corn from your local feed store. Get two.or four 

burlap bags (the number you need depends on their 

size). Or if you have some cheap pillow cases, they 

will work fine, Fill each bag only halfway full with 

corn, since the corn will expand to almost twice its 

size when sprouting. Tie the bags so the corn will 

not spill out, Now put the bags of corn in a tub of 

warm water for 24 hours, After 24 hours, pour the 

water off. Each day for three more days, pour 1 to 2 

gallons of water on the bags. At the end of the fourth 

day, the corn kernels should have sprouts on them one- 

half to wo inches long. The corn is now malted, During 

the time after the first 24 hours, be sure the bags of 

corn are not too awfully wet since that might cause rotting. 

This is something you will learn in time. 


13 


Next, take this malted corn and grind it up into 
fine cornmeal. You can use a sausage grinder or meat 
grinder. Or you can crush it with a big rubber mallet 
if you need to. It’s nice if this corn is ground up a 

bit coarser than the cornmeal you buy in the grocery 


store. | 5 


(Note: All the material is here. 
Even blank pages separating the 
chapters, as well as the photos 
were counted as pages). 


AWORD ABOUT SUGAR, YEAST & CORN 
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Any kind of sugar will do - cane sugar or beet sugar. 
You can buy this item at any grocery store - get about 
40 pounds. Just in case you happen to have molasses, 
sorghum, honey or pure corn syrup, you can use any 
or all of them instead of the sugar. 

A lot of country folks will tell you to go to your 
local baker and buy a one pound block of yeast. Well, 


that isn’t necessary. City dwellers can go to any grocery 


store and purchase dry yeast that comes in packages. 
Dry yeast works just, 


well. You will need eight pack- 


ages of dry yeast. 


You might check around with local farmers, feed 
stores, and grain stores. Get the best deal on corn you 
can, Next gardening season, you might want to grow 
your own corn. You will need about 100 to 120 pounds 


of corn, 


Moonshiners have traditionally used corn as a basis 


for their mash, Pictured is a 55 pound sack of corn, 
purchased at a feed store. 
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MAKING THE MASH 


Mash is the mixture of warm water, yeast, corn malt, 
and sugar. 1 was told of a time-tested recipe for making 
corn mash, Since moonshiners used large 55-gallon oak 
barrels to ferment their mash in, this is what the recipe 
is based on. If your container or barrel is smaller, you 

can get additional containers, or just cut the amount of 


cach ingredient down in proportion. | suggest using 


plastic garbage pails from a discount department store. 


100 pounds of ground up malted 
corn 

50 pounds of sugar 

1 pound block of bakers yeast 
or eight packages of dry yeast 

Warm water 


Simply pour all of these ingredients into the mash box 


and | 


them ferment, Be sure to fill the mash box up 
with warm water until it is four inches from the top. 
This wil 


allow room for the foam to rise when it begins 


18 


The mash will begin foaming as the yeast begins 


fermenti 


breaking down the sugar. As this happens, alcohol 


ie. Now cover the mash box with a 


is being 


cloth or clean towel to keep out insects and dust. 


After the foam has died down in three to four 
days, you will see tiny bubbles. This means the 
yeast has converted all of the sugar into alcohol. 
If you use a hydrometer from a wine supply shop, 
you will get a reading of somewhere between 12 


and 14 percent alcohol. It is now time to distill. 
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‘A 55 gallon oak barrel has been traditionally 
used to mix and contain the mash, These can 


often be obtained from wineries and distilleries. 
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When the mash is 12 to 14 percent alcohol, you 


LET'S DISTILL 


have honest-to-goodness beer. Some moonshiners 
drink this and claim that it’s better than beer you 


buy in grocery stores. 


It is this beer that you are going to distill. 1 
might use the term beer to mean mash, since both 


beer and mash are the same thing. 


1 don’t want to get technical, but I picked this 
up from some country folks and | would like to 
pass it along to you. The word distillation means 


the separation of one substance from another by 
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You set 


evaporation and condensation. , water 


vaporizes at 212 degrees, which is long after alcohol 
vaporizes, The trick is to heat the mash slightly 
This 


's. AU 173 degrees, alcohol will 


above the temperature that alcohol vaporizes, 
will be 173 degs 


vaporize and water will remain in the mash 
When your mash is ready for distillation, you can 


cook the mash two different ways. 


20 


The first way is to pour the total mash mixture 


of fermented cor 


and liquid into the cooker, When 
you do this, you end up getting the most quantity 
of alcohol out of the mash, The drawback is if the 
heat becomes too extreme, the corn might bubble 
cover into the copper tubing causing it to clog. If 
you control the heat correctly and only fill the 
cooker to two-thirds capacity, you shouldn't have 
any problem with this happening, Cleanup is more 
involved due to the cooked corn in the cooker, 


The second way is much cleaner, much safer, but 
you lose about 20 percent of the alcohol you could 
have made, You strain the mash over cheesecloth 
while allowing the liquid mash to pass through 
into the cooker, trapping the corn on the cloth. 


What you have in the cooker is clear, clean liquid 


which will not pollute your still with puking up 
boiling corn, You have no worries with clogging 


the copper tubi 


i. 


Both methods are used widely. 
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COLLECT THE ALCOHOL IN MASON JARS. 


Pint size Mason jars are excellent to collect the 


alcohol in. | suggest filling them halfway, since the 


5 
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proof of the product will be continually dropping 

as it is coming out of the spout. Number the labels 
of your bottles. You will test the proof later. For 
now, just fill each Mason jar to half its capacity 
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LET'S TEST THE PROOF 


You can test the proof accurately by using a 
hydrometer that registers up to 200 proof, 
Remember 100 percent alcohol is 200 proof. 
Your proof is always double the percentage of 


alcohol, 


After testing the percentage of alcohol in each 
bottle, you will want to mark each bottle with the 
amount of proof, Do this by dropping the hydro: 
meter into each Mason jar. Write down the reading 
you get. Mark this proof on the jar label. 

You need at least 160 proof to run a car engine, 
One hundred and sixty proof is 80 percent alcohot 
and 20 percent water. Anything that measures 160 
proof to 200 proof can be used to fuel your car's 


engine. This mixture of alcohol and water should 


not hurt your ea 


If the alcohol in some of the jars doesn’t measure 
up to 160 proof, you can raise the proof by pouring 
the lower proof alcohol back into the cooker, and 
running it through the still again, Let's talk about 
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HOW TO RAISE LOW PROOF ALCOHOL 


that for a while. 


Take the Mason jars of alcohol which measure 
below 160 proof and pour them back into the 
cooker, You are going to redistill this. This time 
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it will only take half as long to vaporize and 
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condense, since you are using already distilled 
alcohol, The whole process is faster the second 
lime. You won't get quite as much back out as 
you poured in, but that doesn't matter since what 
you pour in is unusable for fuel, The proof of 
this second distilling will be much higher than 


before. Catch the alcohol 


Mason jars just as 
you did before, but this time fill the jars to one- 
fourth capacity. Although the process is faster 
this time, and the proof is higher, the proof also 
begins to drop faster. 


If you need to, you can take the low proof 
alcohol from this second distillation and run the 
alcohol through the still a third, fourth, and fifth 
time to boost the proof to 160, 
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TROUBLE SPOTS 


1 Before you operate the still, check each part 
of the copper tubing, from where it connects to 
the cooker to where it ends at the end of the coil 
spout, You should be able to hook a water hose 
up to the inside of the cooker cap where the lid 


is, and let the water flow through the whole still 


until 


comes out the coil. If water freely goes 
through the whole still, then you are in good shape. 


If on the other hand the water cannot flow entirely 


through, then the cooker will explode since the 
steam will continue to build up and have no place 
to go. Be safe. Check this out carefully. 


2 Sometimes the alcohol might come out 
looking milky or white; if you decide to cook the 
ng the corn and liquid both. The 
milky color means that the heat under the cooker 


mash contair 


is too high and is throwing mash into the distilling 


si 
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system. When this happens, the alcohol should be 
saved and tossed back into the cooker later for 

redistilling. But the most important step is to cut 
the heat under the cooker so all of the alcohol will 


not be bad. Pure alcohol is as clear as water. It 
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has no color, Anything with a white color is impure 


and should be distilled again after the first run. 


3 Once the alcohol begins to flow out through 
the coil spout, cut down the heat. It takes less heat 
to keep the still running once it has started, If you 
have the heat too high, your mash will splash into 
the copper tubing and might clog it. The dangerous 
thing is that the bubbled over mash ‘called puke,” 
might clog up in the copper tubing and the steam 
will build up in the cooker until the cooker explodes, 
Bad news! Again, this may happen if you have mash 
in the cooker containing the fermented corn malt 
along with the liquid part of the mash. If you hear 
the sound of blub, blub, blub at the end of the coil, 
this means the mash is spilling over into the copper 


tubing, Cut down the temperature, 


4 


out of the spout of the coil, be sure you have cold 


If you don't seem to have any alcohol coming 


water flowing through the condenser box. Next 
check the cooker lid for leaks. Check each connection 
of the copper tubing for leaks. Without realizing 
it, all of the alcohol vapor might leak out before 


it condenses. If this happens, put plenty of dough, 


26 


made from water and flour, on each connection. 


(RECAP) 
or clogging in the copper tul 


Trouble spots to watch for are leaks 


ing. Make sure the 


tubing is completely clear and allows the vapor to 
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flow through easily without 


terruption, To avoid 
blockage of the tubi 


i, (a) only fill the cooker with 
a maximum of two-thirds mash, and (b) keep the 
temperature at a steady 173 degrees, not any higher. 
Finally, all connections should have a generous 
amount of dough put on them to stop leakage. 
Also, put dough around the lid of the cooker. 


27 
Getting 


Your 

Supplies 

Together 
28 


BASIC LIST OF MATERIALS 


Part Two 


Plastic garbage pail: to hold mash 
Warm water: from your kitchen sink 
100 pounds 
: 50 pounds - any kind 
1 pound of bakers yeast or 8 packages of yeast 
Burlap sacks or pillow cases: about 4 


Whole gr 


cor 


Sug 


Yeast 


Hydrometer or alcoholometer: measuring 200 proof 


Copper tubing: 20 feet of light weight, about one- 


half inch in diameter 
Pressure cooker: kettle, oil drum or other cooker 
Gas stove: or other source of heat 

Mason jars: pint size with lids 

Labels: any type for Mason jars 

Bucket: for coil to fit in 

Cloth: cheesecloth to fit over mash boxes 
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OPTIONAL LIST OF MATERIALS 


Sausage or meat grinder: grinding malted comm 
Hand torch. 
Sand 


heat copper tubing for bending 
to fill copper tubing 
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LET'S GET A MASH BOX 


The mash box is where all of the goodies ferment, 


‘The goodies include the corn malt you made, yeast, 
sugar, and warm water. When all of these are mixed 
together, you have made mash. This mash will foam 
and in about three days, it will turn to approximately 
12 per 


alcohol. Anyhow, you have to have a 
container to put these goodies in, Mountaineers 
would use a clean barrel. Some of them would make 
a mash box out of wooden boards, Whatever you 
Use, it must not leak, since there will be water in the 
container, 

‘There are several options for your mast 
can use a cleaned out plastic garbage pail. You may 


|. You 


need several of them. Go into a grocery store and 
ask for some containers that slaw and salads come 
in, These are fail 


y large, plastic containers with 
lids on them, You can get these for a buck or so - 
if not free. 


For those of you who might choose to make your 
‘own mash box out of wood, be sure not to allow 


any nails or screws to come in contact with the mash. 
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Metal will poison the mash, unless the metal is 
stainless steel or copper. Don't use fir or pine 
wood to make a mash box. You might get 

turpentine in your mash. A glass or ceramic 


container will work well. Spend an hour and 
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look around your home before pulling out any 
nd 


some type of container that might do the job, 
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LET'S GET A COOKING POT 


money to buy anything. You can surely 


Let's get one thing straight before someone gets 
poisoned. For drinking purposes, never use any 
metal for your cooker except stainless steel or 
copper. If you use any other metal including gal- 

anized steel or aluminum, you may land flat 
on your back six feet in the ground. The reason 


is because the alcohol and metal will create a 


chemical reaction that may be toxic to a person, 
Many people die from drinking moonshine this 
way. Therefore, do not use anything for your 
cooker except copper and stainless steel, if you 


are planning to drink the alcohol. 


Second, it is illegal to drink the alcohol you 
produce unless you operate as any distillery would 
under the power of the Bureau of Alcohol, Tobacco, 
and Firearms. | will tell you how to get a permit 


for making alcohol for experimental fuel. [But 


not for drinking! 


The ideal cooker is a stainless steel pressure 
cooker such as a restaurant might use. If you 
locate one, it will be expensive. Most pressure 
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cookers today are made of aluminum, Most discount 
department and hardware stores have models which 


go to 22-quart capacity. 


One other option for the cooker is an oil drum, 
There are two types of tops manufactured on oi 


drums. Be sure to choose the right type. One type 


TH 
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Of lid comes off and you put it back on. This is, 
the type you will want to choose. The other type 
has a top that doesn't come off, yet it has a cap 
called a bung which allows the liquid to be poured 
in and out. Do not choose this type. 

If you get an oil drum, be sure to scrub it out 
well and get any chemicals out. For making a lot 


of fuel, these oil drums will work perfectly. They 


can be picked up at most chemical supply companies 


ata very low cost - maybe $5 to 10. 


Whether you use a pressure cooker, oil drum or 
other container for the cooker, you will need a hole 
in the lid to allow the alcohol vapors to escape. The 


pressure cooker already has a hole on the top for 


the pressure gauge 


Standard oil drums, obtained from chemical 
companies, make excellent cooking containers. 
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If you use a pressure cooker, you will want to 
make these few adjustments. Remove the pressure 
release valve on top of the lid, Now you have a 
hole for your copper tubing to fit into. This hole 
is where the alcohol vapors will leave the cooker 

Go to a hardware store, plumbing supply or air 


conditioning and heating supply house and buy 
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2 set of fittings (lake your pressure cooker with you 


get the correct size fittings) so you can 


t the copper tubing onto the pressure cooker 
If your pressure cooker has old deteriorating 


, replace them with new ones, You want 


ng sealed up tight to prevent leakage. 
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HOW TO PREVENT LEAKS 


The bi 


problem that most people have is the vapor 


There is one known way to prevent leaks. 
This is done by sealing every connection with dough. 
This dough is a thick paste made by mixing flour and 
water. It should be thick, Put a lot of dough on every 
connection. Put a lot of dough at the connection 
around the lid to the cooker, Also, put dough where 
the copper tubing connects to the lid, 


When the still is in operation, the heat from the 
cooker will dry the dough, and the dough will become 


hard, sealing the connections, 


HEATING SOURCE 


Any heating source will work. A gas stove or gas 
burner would be very suitable sinc 


it has an adjustable 
flame. You can also use an electric burner. You will 
be heating the cooker to 173 degrees. At this time 
the mash will vaporize, and be forced into the lid 
with the copper tubing connected to it, 

THE COPPER TUBING 


‘The copper tubing will be connected to the hole 
in the lid of the cooker. The copper tubing will 
extend from the cooker and make an arm. | suggest 
letting the arm extend for two feet, then have the 
fittings placed on it and on one end of the remaining 
copper tubing. With fittings, you can disconnect 
the copper tubing at this point when you wish to 
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Step one in converting your pressure cooker into a 
cooking pot for mash is to remove the release valve 


on the lid, and add the new connection as shown above, 


take it apart, You will need about 12 feet of copper 


tubing. The arm will take up two feet. You will 
now have ten feet of copper tubing including a 
placed fitting on one end so it will connect to the 


arm. 


Take the ten foot piece of copper tubing and make 
a coil with it, but be careful. You will want your 


coil small enough in diameter to fi 


nto a bucket, 


small barrel or whatever you have to house the coi 


You will not need a lid for this bucket. The coil will 


fit into the bucket, and the end of the coil will come 


Go to a hardware store and purchase fittings 
for your converted pressure cooker so you can 
connect copper tubing onto the lid, 


4O 


lutely necessary in order to convert the alcohol 
vapors 


the coil into liquid alcohol. You might 
wish to drill out a drain hole at the bottom so 
ru 


ining water can drain out at the same speed as 
the water enters. Some people don’t use running 
wat 


They fill the barrel with cold water, and 
after the water begins to start to get warm, pour 
it out, and pour in fresh cold water, 


When the coil comes out of the hole in the 


barrel, be sure to have Mason jars to collect the 


through a small hole that you will need to make toward alcohol in. | will refer to the end of the coil as. 


the bottom of the bucket, The end of the copper 


tubing is where the alcohol will come out. The bucket 


serves two functions. First, it holds the co 


Second, and most important, it is filled with cold 


abso- 


running water. This cold running wate 


the spout. This is where the alcohol will flow out. 


HOW TO MAKE THE COIL. 


There is an art in making the copper coil. If you 
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Al 


bend the coil too fast or the wrong way, you will 
kink and ruin the pipe. So take it slow. 
three methods to making a coil. 


| will share 


The first method is to go to a hardware store and 
get coiled copper tubing that fits a refrigerator. If 
you do this, all your work is done for you, At the 
time of this printing, it costs $.49 per foot. All you 


have to do is find a barrel that will house the coil. 


Since this coil is big in diameter, you will need 


more than the 12 feet | mentioned earlier. Get enough ff 


to make an arm that connects to your cooker 
including a few feet to run to the mash box. Also, 
you need about 13 turns in your coil, and a foot for 
the spout. ‘Thirteen is the traditional number of 
turns used by Kentucky moonshiners, You can use 


more or less turns in your coil than thirteen, 


The second method is to buy straight copper 
tubing and bend it into a coil by filling the tubing 


with sand first. Be sure the copper tubing is completely 


A2 


filled with sand, then close up both ends so the 
sand will not leak out. Now wrap this copper pipe 
around a long pole or pipe with a diameter that will 
fit into whatever container you have selected for 
your coil to fit into, We will call this container a 
condenser barrel. Slowly, very stowly, wrap the 
sand-filled copper tubing around and around until 
you have your 13 turns, then allow one foot for the 
spout. Next, drain out the sand and wash the coil 
‘out well. This sand will keep the tubing from kinking 
as you wrap it around the pole. 


The third method is to buy straight copper tubing 
and make the coil without filling it first with sand. 
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as 


Instead of using sand, you will prevent kinking by 


heating the copper tubing first. Moonshiners often 
place the copper tubing over a fire for 30 to 40 minutes, 
Then they would be able to bend the tubing into a 

coil without any kinking. 
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THE CONDENSER BOX 


This is what the coil will fit into, This box must 
not leak, since you will need to keep it filled with 
cold water during the distilling process. The condenser 
box can be made out of metal or wood, We don’t 
need to be picky. People in the mountains would 
use an oil drum for a condenser box. Anything that 
e coil and water will do. 


will hold th It is probably 


best to make a hole at the bottom for the running 
water to run out of. Remember, cold running water 
will be flowing into this box all of the time, Another 
hole toward the bottom should be made for the 
spout of the coil to come out of. You will want 
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the spout hole to be in the front bottom of the box, __ limited to daytime use, and only when the sun is 


while the drain hole should be in the back bottom shining. The materials needed for a solar still are 
of the box a wooden box, fiberglass for insulation, black terry 
cloth towel or dyed black burlap, PVC pipe (one- 
half inch in diameter), copper pipe, sheet of glass 


to cover the wooden box, and a barrel of mash, 


This is how the solar still works, ‘The barrel of 
mash is on a tall stand and supplies mash to the 
towel or burlap, This is done by a PVC pipe which 
has one-eighth inch holes every two inches on the 
pipe. This causes a steady and even stream of mash 
to wet the towel or burlap, The sun heat comes 
through the glass on top of the box and is absorbed 
by the towel or burlap. Vapor is released from the 
mash onto the towel and it condenses on the inside 
of the glass, runs to the bottom, and is collected by 


Mash feed Barrel 


Ilustrated is the condenser with the copper coil inside, 
It isa simple housing for the coil and cool, flowing water 
that changes the vapor into liquid, 


How To 


Build A 


Solar Still 
A7 


SOLAR STILLS ne Mash Gxt 
Solar stills are simple. Since you are using the Alcohol Exit 


sun for the heat to vaporize the mash, you are SIDE VIEW OF A SOLAR STILL 


PVC Pipe 


Insulation 


burlap 


Support Stand 


Part Three 
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a gutter pipe (a PVC pipe split in half will do). This 
gutter pipe channels the alcohol into a pipe which 


carries the alcohol out of the still into your jars. 


A8 


The still should be tilted a little to allow the alcohol 


to flow out of the gutter pipe. 
The glass should be slanted at an angle, maybe 
about 30 degrees, Experiment and see what degree 


angle causes maximum sunlight absorption, 


Paint the wood black. Your burlap sack or towel 
should be dyed black, Black absorbs heat, 


n. Never let dirt or 


Keep the glass sparkling cle: 


dust remain on the glass, This cuts off sunlight, and 


the amount of alcohol you could make will decrea 


AY 


ADVANTAGES OF A SOLAR STILL 


1 The solar still is very simp! 
need very few materials. 


design. You 


2 You use the sun for your heat source. There 


is no expense for a conventional heat source. 


5O 


DISADVANTAGES OF A SOLAR STILL 


1 You may have intermittent sunshine and not 


enough sunlight to complete your distillation. Clouds 


or a storm might get in the sun's path. 


2 Your mash might turn to vinegar before you 


have enough sunshine to complete your distillation. 


Once your mash is ready to distill, you must ru 


through the still whether you have sunlight or no 
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sunlight. Otherwise, the mash might turn to vinegar; 
enough vinegar to season your food for several years. 


With the advantages and disadvantages in mind, 
let’s turn to look at the side view and front view of 
a solar still. You will want to do your own experi- 
mentation with the size of this still, setting it up, 
and ironing out the bugs. These illustrations will 


give you a basis to begin. 


{ih Noles 
Yo'Soak favap 


Coe The Ba a 
For Alcolol And 


Trees Mash Ako 


Ni et 


FRONT VIEW OF A SOLAR STILL 


The PVC pipe at the top has holes in it which allow a 
steady stream of mash to saturate the burlap or terry 
cloth (both dyed black). The gutter, which can be a 
PVC pipe split in half, is located at the bottom of the 
glass. This gutter collects the alcohol and channels it 
out through the side pipe. 
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How To Make 


Your Car Drink 
Alcohol 


Part Four 


URVIVOR Vol. 5 


DA 


How TO RUN YOUR CAR ON ALCOHOL, 


‘Most of these adjustments are going to be made on 


the carburetor, You might want to go to an auto 
parts store and get a rebuilt carburetor for your parti 


and convert 


cular car, so you ean experiment with 


it to 1un on alcohol, 


That way, you will have this 
carburetor whenever you choose to run your car on 


alcohol, And you will have the original and unconverted 


nt Lo use gasoline, 
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ADJUSTMENT NUMBER ONE 


carburetor when you w 


You will need to enlarge the main fuel jet in your 
carburetor 40 percent larger in diameter, Some cars 


will have more than one main fuel jet. You will 


The reason for 


need to enlarge all main fuel jets. 
doing this is the ratio of alcohol to air is different 
than the ratio of gasoline to air, You can enlarge 


the jet oF jets with an elec 


ie drill, or you may want 


to have this done by a mechanic. First, find the 


exact size of the jet by look: 


1g at a specification 
chart of a car repair manual. Or you can measure 
the diameter of the hole in the jet if you have the 
proper tool. The best way is to look into a car 


repair manual 


Once you find the diameter of your jet, write it 
down. Next, multiply it times 40 percent or .40. 
Write this number down. Add the two numbers 


together and you have the exact diameter the new 
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e of jet in car 


jet hole should be. 


Example 


0500 


Multiply by 40 percent or 40 
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Now add both numbers 


0500 Size of jet in car 
+ 
0200 40 percent 


Size of diameter for jet to run on alcohol 
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With the math done, you need to find a drill bit 
that is the diameter of this new jet size, Locate a 
machinist’s book with the standard chart, ‘Decimal 
Equivalents and Tap Drill Sizes’. For the size of the 
jet mentioned above, locate .0700 in the decimal 
equivalent column. Directly in front of that 0700 
you will find a drill size, which happens to be 50, 

J would need a Number 50 drill bit, The bit would 
be used to drill out a new hole in the main fuel jet 


or jets. 


If your exact decimal equivalent is not located 
in the book, simply find the decimal equivalent 
which is the closest i 


size to what you are looking 
for, and use the drill bit number that corresponds, 
It-will work fine. 
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LEFT 
The pointer indicates the location of the fuel 
jet. 


ADJUSTMENT NUMBER TWO 


‘The screws on the bottom of your carburetor which 


control the idle should be opened up. 


The pointer indicates the location of the 
idle screw on the carburetor, 
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ADJUSTMENT NUMBER FOUR, 


Since so many late model cars come with an 


automatic choke, you will need to install a manual 


choke. Go to an auto parts store and get a manual 
choke in kit form, specified for your car. The 
manual choke will allow you to open the choke 


when the electric window wiper unit squirts 
gasoline into the carburetor venturi. You will be 
ABOVE able to adjust the amount of alcohol and air mixture 
Mechanical consultant Keat Drane holds the when needed. 

main fuel jet froma “one—barrel” carburetor. 

This jet must be enlarged 40 percent. A “two- 

barrel” carburetor will have two main fuel jets. 

A “four--barrel” carburetor will have four main 

fuel jets. 


‘THE SURVIVOR Vol. 5 2279 


63 
How To 


Get Your x 
Permit 
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HOW TO GET A PERMIT TO MAKE ALCOHOL 


Part Five 


Date: 


RE: 


Getting a permit is very simple. You compose a 
letter containing certain information and xerox three 
copies to be sent to your regional Bureau of Alcohol, 
Tobacco, and Firearms. Keep the original letter. 1 
have listed the addresses of the regional offices you 4) 


will need to deal with, 


You will receive a letter of acceptance with a small 
bond to be required. If you keep the amount of 
alcohol you want to make small, the bond will be b) 


much less, 


Notice in my application f stated that | plan to 
produce up to five gallons of alcohol within a 15 day 
period, My bond was figured at $100. You can fill 
out a special form to put up collateral. | just sent 
in a check for $100. I will get my bond money back 
when | decide to stop making alcohol fuels. No 
interest is paid on the money. 

«) 

On the next page I have copied my own application. 
You might want to study it and use it as a model. 


Make it applicable to your own conditions. 
d) 


From: 
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James E. Wortham 
2176 Allison Lane 
Jeffersonville, Indiana 47130 


Regional Regulatory Administrator 
Bureau of Alcohol, Tobacco & Firearms 
6519 Federal Office Bui 
550 Main Street 

innati, Ohio 45202 


July 8, 1979 


PERMIT: Permission to establish an 
experi 


ental distilled spirits plant as 
per Title 27, Code of Federal Regula- 
tions, Section 201.65. 


Description of land and building which 
will comprise the plant: The still will 
be operated in the kitchen of the home 
address above. 


Description of the equipment to be 
used. A five gallon plastic, sealable 
bucket to ferment the organic matter, 
a pressure cooker to heat the fermented 
organic matter, and also copper 
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tubing to collect and channel the vapor 
into a condensation barrel. 


Description of process to be employed: 
‘The process of the classic boiling still, 


as described in point (b) above. 


Description of the nature, extent and 
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REGIONAL OFFICES 


purpose of the proposed plant: It is my 
desire to test several sources of ferment- 
able grains (corn, barley, rye) and fruits 
(peaches, grapes, pomegranates, plums, 

pears, raisins, dates), and to experiment 
with the alcohol distilled, for reasons of 


discovering home uses of this alcohol, 


including uses in oil-fired furnaces, lawn- 


mowers and small appliances, 


Description of the security measures so 
that the alcohol produced will not be 
removed for an unauthorized purpose: 
Only small amounts of alcohol will be 
produced, and only the amount needed 


by me to exper 


and lawnmowers and small appliances 
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which might operate on alcohol, The 


place of operation will be locked so 


ho unauthorized persons can enter, 


Estimated amount of alcohol (proof 
gallons) that will be produced within 
a 15-day petiod: The proof of spirits 
will be 140 to 200 proof; the number 
of gallons is not expected to exceed 
five gallons within a 15-day period. 


Signed by applicant 


Date 
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iment as fuel for furnaces 
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Send three xeroxed copies of your letter of 

application (keep the original for yourself) to the 

regional office for the state you live in. I have 

listed each regional office on the chart. 


ADDRESSES OF ATF REGIONAL OFFICES 


CENTRAL REGION Rogional Regulatory Administrator 
lediana, Kentucky, Bureau of Alcohol, Tobacco 
Michigan, Oni, and Firearms 

West Viegin 560 Main Steal 


Cincinnati, Ohio 45202 


MID-ATLANTIC REGION Regional Regulatory Administrator 


Delaware, District of Bureau of Alcohol, Tobacco 
Columbis, Maryland, ang Firearms 
New Jersey, 2 Penn Center Plaza, Room 360 


Pennsylvania, Philadelphia, Pennsylvania 19102 


MIDWEST REGION Regional Regulatory Administrator 
Minos, 1owa, Bureau of Alcohol, Tobacco 
Kansas, Minnesota, ang Firearms 
Missour, 230 §, Dearborn Street 

ebraska, North 18th Flo 
Dakota, South Chicago, Minois 60608 


Dakota, Wisconsin 


NORTH-ATLANTIC REGION  fogional Regulatory Administrator 


Connecticut, Maine Bureau of Alcohol, Tobacco 
and Firearms 
{World Trade Center, 6th Floot 
New York, Rhode Island, (Mail: P.0. Box 15, 
Vermont, Puerto Rico, Chureh Streat Station) 
islands Now York, New York 10008 
SOUTHEAST REGION Repional Regulatory Administrator 
Alabama, Florida, Bureau of Alcohol, Tobacco. 
Georgia, Mississippl ‘and Firoatms 
North Carolina, 53835 Northeast Expressway 
South Carolina, (Mai: P.0. Box 2984) 
Tennessee Atlanta, Georgia 30301 
SOUTHWEST REGION Regional Regulatory Administrator 
‘Arkansas, Colorado, Bureau of Alcohol, Tobacco 
Louisiana, New Mexico, and Firearms 
‘Oklahoma, Texas, Main Tower, Room 345 
Wyoming 1200 Main Street 


Dallas. Texas 75202 


WESTERN REGION Regional Regulatory Administrator 
‘Alaska, Arizona, Bureau of Alcohol, Tobacco 
Calitornia, Hawa ‘nd Fireacms 

lato, Montana, 525 Market Street 

Nevada, Oregon, 34m Floor 


Utah, Washington San Francisco, California 94105 
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On the next two pages you will read the appli- 
cation procedure that was given to me by the 


Bureau of Alcohol, Tobacco, and Firearms. This 


BUREAU OF ALCOHOL, TOBACCO & FIREARMS is what | used while typing my letter of application 
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which you just read, 


These two pages will give you all of the infor- 


mation you need to know, 


7\ 


the estantiament ard epeestten of experimental dtatiites spit’ 
Plantes soch Plants cen only be established foc agseitie ond Liskted 
Perlots of tin solely for tiperinentation in, oF developaent oft 


(@) Source wateriate fron which spirits may be produced 
o 


Cy) 


Proceasas by vinieh spirits way be protucet or refined: ce 


Iniuberial ses of spicier. 


tn order to establish on experinental astitied epietts plant in 
Ue central Reghon (the states of indiana, Kentosky, Michigan, 
Ohio, and West Virginia), the appticsne mist submit Letter, tn 
ripiteatey tor. heglonal Peguletory Meiniatrator, pucens of 
‘Mechot, Tobacco ard Firents, Moen 6519 Federal Of€lee Bl 

S50 Nain Street, Clnotnel, Ohio” 45202, The appLicatl 


itch vith conpetee the 
plant. “nettle the physical Location 
St the plant ard a1} traces of lant where the alcobot 

San be used ae a fonts 


() besortbe 


Deserite the exignent to be wind. Ts techies the 


stiii ts), o2}ecton tank (a), sed the machinery 
the aloo) will be wsed as fvels 


o 


fand the material fon sihich the mash viii be Peeduceds 
thie mature, extent, and purpose of the plants 


ay seat 


Describe the security searures provided 29 that the alcoho! 
Produced wit not be removed for an ynauthoelzed puspoce 
(Hensonable security euse be provided agatast theft 

ty tnersders.ty ane 


‘an estinate of the nesber of gallons of aleotol that 


Can'be profuced within # 15-day period 
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‘ny application sutaitted by other than an Sndividual (trust, estate, 


o 


Perenership, scroclation, congany, or corporstion) wut be seceememie’you run you 


By authority of the elgnator to tion for the sepiicane. 3 too or 
ore persons wish to operate @ plant Bot only ot 

ions thn apriication. the epptication nt be accovpanied by a= 
the spplleation: ; 


Any spirits proticed in an expertnental plant mest be goed for 
Say be uosd tn farm vehicles noving from ope tract of the plane 
Preainen to srother oF In vebicles operated om public rosds 
Provided the alcehal ia nixed with at 2east £9 percent gercline. 
Prlor to operation of the plage, the proprietor nase comply with 
State and loved requieenents 


“Xe the application te appeared, 2 aizeStied apletts boot tn 
‘Bount auéticient to cover the Federat excize tar en alcohol 


‘Senboe of the $420 
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‘produced during any 15-day period aurt be filed, and notice of 
Ecceptance of the Bond received before alcohol may be’ produced 


‘Shen your application te recaived 4¢ will be given prompt 
Consideration. Tf ary additional information fe needed, pledee 


me 


THE RULES OF THE GAME 


1 You can use the alcohol you make as fuel 
to operate your vehicles from one tract of the 
plant premises to another. 


2 You can operate your vehicles on the public 
roads provided the alcohol you make is mixed with 
at least 50 percent gasoline. Read the next section 
on gasohol. 


3. You are not allowed to sell, drink, or give 
away the alcohol you make. 
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Describe the process to be expioyed im mashing ant atsttiites, GASOHOL 


There is much confusion concerning the difference 
between alcohol and gasohol. Let me mention some 


of the facts. 


A car will run very well on nothing except alcohol, 
In fact, the original Model T Ford was made to run 
on alcohol or gasoline or a combination of both. If 
car on alcohol, you will need to use at 
least 160 proof. | am aware of people who are running. 
cars on 100 proof alcohol. (50 percent water - 


50 percent alcohol) If you use this low proof alcohol, 


the 


you will lose about one-third of your engine's power, 
Your car may also stall at a stop light or have very 


slow pick-up. If these things don’t worry you, go 


ahead and experiment with low proof alcohol. Once 
you reach 160 proof, you should not have any notice- 
able difference 


performance between 160 and 200 
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proof. 


Remember that motorcycles, lawnmowers, and 


other machines with a combustible engine will run. 


on alcohol, Absolutely no gasoline is needed. But 
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you will, of course, need to make small adjustments 


as | mentioned in an earlier chapter. 


Now let me switch to gasohol. Gasobol is a mix- 


ture of 200 proof alcohol and gasoline. Commercial 


dealers are selling gasohol containing nine-tenths 


gasoline combined with one-tenth (200 proof) alco- 


hol. With gasohol, 200 proof alcohol must be used 
since you cannot have water mixed with the gasoline- 


alcohol mixture, Water and gasoline don't mix. If you 


have ever had water in your gasoline, you are familiar 


with problems of starting your engine, stall 
lights, slow pick-up, 


1g at stop 


and low engi The 


ne performance. 


fact that 200 proof alcohol is used, runs the price of 


gasohol up. Thus, the price of gasohol is inflated, by 


tenths gasoline in the mixture, Using this 


using nine 


much gasoline will have limited success in saving o 


oil resources. 


To recap, an engine will run on alcohol with minor 
adjustments in the carburetor. Aleohol doesn't need 
to be mixed with anything, Gasohol is a mixture of 
alcohol and gasoline which is expensi 
and expensive to buy, 
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Unfortunately, government regulations at the 


to produce 


date of this writing requires any vehicle taken on 
an open road, using homemade alcohol, to be 
mixed with 50 percent gasoline. Gasoline is 


required in order to tax a portion of the fuel. 
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Kinds 
Of 


Alcohol 
78 


KINDS OF ALCOHOL 


Part Six 


The term alcohol refers to several different types of 
alcohol. They are made in various ways and have many 
different uses. 1 will briefly mention five types of 
alcohol including isopropyl, glycerol, butyl, methanol, 
and ethanol, 


Isopropy! is used in antifreeze, solvents, and anti- 
septics. Isopropyl is a common component of rubbing 
alcohol. 


Glycerol (sometimes called glycerin) is a clean, sweet 
tasting, colorless or pale-yellow, syrupy liquid, Large 
amounts are by-products of soap manufacture, Glycerol 


‘easily digestible and nontoxic. It is used for skin 
lotions and other cosmetics, and as a moistening or 
texturing agent in prepared foodstuffs, One of the 
main industrial uses is in the manufacture of nitrogly- 


cerin for explosives. Dynamite is a mixture of 


nitroglycerin with an inert filter. 


Butyl is prepared commercially by the fermentation 
of grains and sugars. By using a special strain of micro- 


79 


organisms, acetone, and butyl are produced instead 
of ethanol alcohol. Butyl is used as a solvent for 
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resins, lacquer, adhesives, and varnishes. 


Methanol (sometimes called methyl) is often refer- 


red to as wood alcohol because it was once prepared 
by distillation of wood. Now it is prepared for the 
most part from petroleum. Methanol is very toxic. 
It damages the central nervous system and has the 
most apparent effect on the optic nerve, Both 
consumption and absorption through the skin can 
result in poisoning. Although there seems to be 
several disadvantages, methanol is being looked 
into asa motor fuel source. All of the cars in the 
Indianapolis 500 run on methanol. It is easy to 
produce from natural gas and coal, but has very 
different properties as a fuel than ethanol, Methan- 
ol has a lower boiling point and yields less energy 
when burned. 


thanol is the alcohol that is going to run your 
car, It is also called ethyl or grain alcohol, It is 
formed by the fermentation of sugars. It is the type 


of alcohol found in whiskey and other spirits. 
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SOME OF THE ADVANTAGES OF ALCOHOL 
AS A FUEL ARE: 


1 Alcohols have a much higher octane r 


than many current, unleaded gasolines. 


2 Alcohol with water has little effect on engine 


operation. 


3 Alcohols can be burned leaner. This means a 


high ratio of air to fuel. The result is no air pollutants 


(such as carbon monoxide, hydrocarbons and nitrogen) 


are formed. Thus, no pollution controls are needed. 


8l 
Yields 
Of 
Alcohol 
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The chart below gives approximate alcohol yields 
from different raw materials, It was calculated from 
USS. Department of Agriculture studies and is based 
ona 95% alcohol yield. The lower proof yields that we 
are primarily interested in will raise these figures even 
hi for each raw material cited. 

95% Alcohol Yield 


Raw Material 


Cori eaceniseass denne ieee 2.35 gallons per bushel 
Wheat 24 gallons per bushel 
Potatoes 0.69 gallons per bushel 


Sweet Potatoes 0.94 gallons per bushel 


Sugar Beets - 22.1 gallons per TON 
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Absinthe, dripped 

Absinthe, Frappe 

Absinthe, Cocktail 

‘Ale Flip, English 

Ale Sangaree 

Ait and Att 

Apple Toddy 

Apple Brandy Cocktail 
hop Brandy 

Bishop English 

Beet Tea 

Butfalo 

Bitters and Sherry 

Benedictine 

Bourbon Cocktail 

Bourbon Atty. Gen. 

Bourbon Toddy, Old-Fash. 

Brandy Julep 

Brandy Toddy 

Brandy Punch 

Brandy & Rum Punch 

Brandy Fizz 

Brandy Fix 

Brandy Smash 

Brandy Ginger Ate 

Brandy Cocktail 

Brandy Cocktail Improved 

Brandy Sour 

Brandy Pony 

Brandy Daisy 

Brandy Crust 

Brandy 

Brandy Mint 

Brandy Burt 

Brandy Hot 

Brandy Sangaree 

Brandy and Soda 

Brandy and Curacoa 

Brandy and Gum 

Bijou Cocktail 

Boor Cups 

Burnet Cup 

Burgundy Cup 

Catawba Cobbler 

Cazaracino 

Champagne Cup 

Champagne Cobbler 

Champagne Julep 

Champagne Cocktail 

Champagne to serve 

Champagne Frappe 

Champagne Punch 
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Cocktails, Whiskey inpioved | & 
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Essence Syrups 
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Claret 

Flip, Brandy 

ip, Port Win 
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Gin Smash 


Gin Crust 
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Hock Cobbler 
Half and Half 
Half and Half trish 
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Roman . 

Remson Cooler 

Rhine Wine Cobbler 
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Hot Spiced 
Roviver 
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Port 
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No index needed. Subjects and sub-subjects are 
alphabetized. 
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THE MIXICOLOGIST 


OR 


HOW TO MIX ALL KINDS 
OF FANCY DRINKS 


1897 


CONTAINING CLEAR AND RELIABLE DIRECTIONS FOR MIXING 


USED IN THE UNITED 


your 
PUNCHES, "DURI 
nv ENDLESS VARIETY, WITH 


INTRODUCTORY 


(la fineart, and it woud be useless to write 
fon the subject. But { place it arson the more 
sion to meet the everincreasing demand for novel- Ae Valeas Nie adtih be aencteas| 
ties, which administer to creature comforts and leew ines the keri of see Ger Tel 
feratifcation to fastidions tastes, “The Mixicolo- ies that distinguish the cultured artist from the 
gist” is intended to meet this demand. 
Tt is with feelings of modesty anc diffidence that 
1 approach s0 important a subject, but my long ; 
experience, and my hearty desire to produce what I troductory I feel it my duty to thank 
hope will become a standard, and thus to help my my friends for information received for this book, 
fellow workers, and also to elevate the tone oftour nts and suggestions as to how to distrib 
profession, prompts the wndertaking. sme, and I feel satisfied that I now have 
‘These, I trust, are sufficient reasons for my at- produced a standard work, having spent much time 
idmpiing to weis the (allowing. \ICto™ teu 'ber® sndilubar'ba ievising same. Recipes, efe.,.will be 
consisted only in filling np glasses thoughtlessly, _yeadily found by consulting the index. 
and pushing them out to customers carelessly, it Respectfully, 
would not be proper to speak of it asa polite voca- THE AUTHOR. 


MIIS is an age of progress, New ideas and new er 
appliances follow each other in rapid succes: 


i which are so much appreciated 


nd 
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“Touch brim! touch foot! the wine is red, 
And leaps to the lips of the free; 
Our wassail true is quickly said— 
Comrade! I drink to thee! 


“Touch foot! touch brim! who cares? who cares? 
Brothers in sorrow or glee; 
Glory or danger each gallantly shares~ 
Comrade! I drink to thee! 


Touch brim! touch foot! once again, old friend, 
‘Though the present our last draught be; 

We were boys—we are men—we'll be true to the 
Brother! I drink to thee!" 


RE Pointers. 


STOCK FOR A FIRST-CLASS BAR. 


FINE LiQuoRS, A SELMCT VARIETY o¥ SOFT DRINKS, 
PURE axp POTENT SELTZER, 


SCHR 


S, ANGOSTURA xp BOKER'S BITTERS, 


SELECTION OF 


IMPORTED ann DOMESTIC eR AND STOUT, 


SEASONING SrICitS, 
ROMO SELYZE 
‘TROPICAL FRUITS, 


OLD COGNAC, 


Anv ‘iu Usual, PURH SYRUPS, ESSENCES ETC, 
IMPORTED anv DOMESTIC SODA, 
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5 
THE MIXICOLOGIST, 


HOW TO MIX ALL DRINKS. 


Whiskey Cocktail. 


(Use me 


nssize glasa) 

Fill glass two thirds full of fine ice 
spoonful of syrup; two dashes An 
1 jigger whiskey. Stir well; strain in cooled cock: 
tail glass; squeeze the il (ro4 
fon top fruit if desired, 


Improved Whiskey Cocktail. 


Prepared in the same manner as the Improved 
Hrandy Cocktail, by substituting rye oF bow 
whiskey for the brandy. 


Brandy Cocktail. 
(Use small argass) 


‘Take 2 dashes syrup. 
ura bitters 


I the glass two thirds full shaved ice, stir,and 
1 into cool glass with fruit in season, 


Manhattan Cocktail. 
UMediuin-size glass) 
‘Fake 1 dash Angostura bitters. 
1 half barspoontul sy 
1 half jigger vermouth, 
1 half jigger whiskey. 
Stir well in glass previously filled with fine ice: 
nin cool cocktail glass. 


Improved Brandy Cocktail. 
(se oni 


ey Bargass.) 
‘Take 2 dashes Angostura 
2 dashes gunn setup. 
2 dashes mm: 
1 dash absinthe, 
36 jigger brandy. 
Stir well, and strain with fruit and twisted lemon: 
peel in a cool champagne glass. 


Martinez Cocktail. 
(Use median size glass) 

Take 2 dashes o7 
t dash syrup. 


ge bitters. 


4 digger Old ‘Pom gin. 
V4 digger vermouth, 


Stir well, and strain into cocktail glass; add one 
imported cherry. 


Vermouth Cocktail, 
(Use ta 


‘Take 2 dashes 


thes Angostura bitters, 
hy 


Fill glass 
while prep 

‘Fake 2 dashes Augostara bitters 
2a 
Ps jinyer alsin 


oclaret- 


las) 
Fill with fine ice. 
‘Take 4 dash Curagoa. 

bitters (some preferring orange 


cool cocktail glass. 


Wachholderbeeren Hahnschwanz. 


Prepared int same 1 
stead of C 


1, using, two dashes syrup 
va and Holland 4) 


Coffee Cocktail. 
(Use large barglass,) 
Fill two thirds fall 
1 spoonful sugar. 
rege: 
44 jigger sherry, 
4 iigger port. 
Shake thoroughly 


a, with nat 


“on toy 


Trilby Cocktai 
(Wise meatium-size glass) 
Fill with shaved ice. 
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2 dashes raspberry syrup 
4 jinger vermouth. 
33 fine brandy 
1 dash orange bitters 
Stir well, and. strain into tall, fae 


glass, with 
fruit in season 


Soda Cocktail. 
(Use large soua-glass.) 
‘Take 1 barspoonfil sugar. 
2 dashes Boker's or Augoste 
43 lumps ice (not fine). 
1 bottle soda plain (or lemon). 
Serve in same glass, with spoon. 


a bitters, 


St. Petersburg Cocktail. 


Fin glass with fine ice, using medium-size thin 
glass or goblet; then empty out ice; now fill with 
ar, empty again; now put in two ly 


up with champagne. 


Moming Cocktail. 
(Use medium-rine glass) 
‘Pake 3 dashes syrup. 
2 dashes Curagoa. 
2 dashes Angostu 
1 


or Boker’s bitte 


dash absinthe. 

pony brandy. 

1 pony whiskey 
well, and strain into long, thin glass, Gling 
‘with fresh apollinaris, and stir with a spoon 
having a litte sug 


Hendrick Cocktail. 


(se old-fas 


yd toaaly lose) 


HL two thirds full ice 
‘Take 2 dashes syrup, 
2 dashes bitters. 
1 dash absinthe 
1 jigger old Kentucky bourbon. 
1 sinall slice lemon, 
nid serve in the same glass without strain: 


Stir, 


John Collins. 


Put in mixing glass one half lemon with peel on; 
fone spoonful sugar: muddle well; Gill glass two 
thitds full of shaved ice, one jigget Old Tom x: 
shake well; strain iv thin emonade-glass; fill with 
club soda; stir. 
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Irish Cocktail. 


(Use Barge plas) 


: Angestura or Hoker's bitters, 
eres 

rile C.-C. ginger ale, 

‘Phis isa very platted ad f the favouty 
of te Sai sissbery of Parte 


Dutch Cocktail. 


Use 


robet) 
One third full of beer. 
One bottle ordinary mi 

is a very good di 
rersally know! 


al water. 
for stopping thirst. Te 


Chocolate Cocktail. 
(Use large Tem 


te jase 


Take 


yoonful of sugar. 


M4 ingen chartreuse 
‘Shake well, and strain if cocktail-glass. 


muddle well; fll two t 
mi, one pony Curagon 
; carefully stir and strain. ‘This 
1 for two split. 


K and K Punch. 

Pat in mixing.glass one barspoonful sugar, one 

ter lemon with peel on; muddle well; fill two 

thieds fall of fine ice, one fixer whiskey ; fill with 

Apollinaris; stie with spoon thoroughly: strain in 
glass previously cooled; add feui 


Rickey. 

goblet, one lump ice, squeeze juice 

Time oF two small ones, one jigger 
i up with Club soda, stir, and 

serve with spoon in goblet. 


Old-fashioned Cocktai 
Crush in small barglass one Iump loaf sugar, put 
two dashes Angostura bitters, one piece twisted 
on peel, two of three small Iumps of ice, one 
skey. Serve with small barspoon in glass. 


THE SURVIVOR Vol. 


THE SURVIVOR Vol. 5 


Strained Toddy. 

Pot in mixing glass one barspoonful sugar, one 
quarter lemon with peel on; muddle; fill glass two 
thirds full of shaved ice, one jigger whiskey, 
one jigger water, stir well, strain in star cham- 
pagne-glass, nutmeg on top. 


A Reviver. 
Put three or four lumps of ice in lemonade-glass, 
one jigger raspberry syrup, one wineglass milk, 
‘one pony brandy ; fill glass with sweet soda, 


Stone Fence. 


Serve the same as plain whiskey, substituting 


cider for water om the side, 


Punch a In Dwyer. 


pow! put— 

1 dozen Iumps cut loaf sugar, 

1 lemon sticed. 

1 orange sliced thin. 

1 quart Burgundy. 
2 jiggers 1835 Cognac. 
1 quart Apollin: 
1 quart champaj 
1 large lump ice. 

Stir together; serve. 


Seltzer Lemonade. 


Put 1 peeled lemon, cut in two, in large mixing 
glass, 1 large barspoouful sugar, muddle thoroughly, 
fil half full of ice, fill with Seltzer, stie with spoon, 
steain in thin glass, add fruit 


Milk Punch. 


Fill large mixing glass half full of ice. 
‘Take 1 large spoonful of sug: 
1 jigger brandy. 
4 or § dashes rum, 
ik, 
thin lemonade-glass, snitmeg on top. 


Brandy and Mint. 


Put in small barglass 1 lump cut loaf-sugar, dis- 
solve in water. 
‘Take 1 sprig, mint, bruised slightly. 
2 lumps ice 
1 jigger brandy. 
Serve with small barspoon 
side. 


n glass; ice water on 
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Brandy and Ginger Ale, 


Put in thin lemonade-glass 
+ jigger brandy. 
1 lump 


Fill with imported ginger ale; serve. 


Absinthe Frappe. 
I mixing-glass with fi 
he, a few drops. 
claret glass and fill 


c ice, one jigger aly 
isette; shake well, strain int 
ith Seltzer. 


Champagne Cup. 


npagne, 
1 bottle club soda, 
1 pon 


season. 


3 or 4 slices. pineapple, 
ve in star champayne yh 


Port Wine Sangaree. 


ing-glass half fall of fine ice, 
‘spoonful sugar. 

F port win 
train in star champagnesglass, nut 


vrandy, and gin in the 


ne manner, 


Half and Half, (Dublin Style.) 


Fill aleglass one half with ale andl the other with, 


stout 
Dripped Absinthe, 

Put pony-glass in mixing glass, fll around with 

fine ice, fil pony with absinthe, drip about wo 


jiggers water through drip in absinthe, run 
le sides of pony’; then take out pony and stir 


in port-wine glass, 


Whiskey and Glycerine, 


Half tablespoonfal pure glycerine, one jigger of 

sey. This is a most excellent remedy fora cold 
disease of the throat or lungs. When poss 
bie, it should be taken a spoonful at a time at inter- 
vals of a half hour, letting it trickle down the 
Uroat, If the taste is not agreeable, a teaspoonful 
‘of wintergreen essence will make it palatable, 
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Claret Flip. 

Fill mixing. glass two thirds full of fine ice, large 
barspoonful sugar, two jiggers claret, one egg; 
shake well, strain in star champagne glass, nutiweg 
on top. 


Wedding Punch. 

‘Take 14 pint of pineapple j 

1 pint of lemon juice. 
1 pint of lemon syrup. 

1 pint of claret oF port wine. 

¥% pound of sugar. 

¥ pint of boiling water. 

6 grains of vanilla 

1 grain of ambergeis. 

1 pint of strong brandy. 

Rub the vanilla and ambergeis with the sugar in 
the brandy thoroughly; let it stand 
bottle for a few hours, shaking oceasionally. ‘Th 
add the lenton juice, pineapple juice and wine ; Gilter 
Uheoagh flannel, and lastly add the syrup. 


Tea Punch. 
{Use heated metal howl) 


‘Take 14 pint of good brandy 
¥ pint of ram. 
M pound of loafsugar, dissolved in water 
Counce of est green ten. 
1 quart of boiling water, 
1 large lemon 
Infuse the ten in the water. Warm a silver or 
other metal bow! until quite hot: place in it the 
brandy, rum, sugar, and the juice of the lemon. ‘The 
oil of the lemon peel should be first obtained by rub- 
Ding with a few lumps of the sugar. Set the con- 
tents of the bowl on fire; and while flaming, pour 
in the tea gradually, stitring with a ladle. It will 
continue to burn for some time, 
into glasses while in that con 
nictal bow will cause the punch to burn longer than 
‘china bow! 


Punch @ In Romaine. 
(or # party of ffteee 


‘Take 1 bottle of rum 
1 bottle of w 
10 Temons. 
2 sweet oranges 
2 pounds of powdered sugar. 
Dissolve the sugar in the juice of the a 
oranges, adding the thin rind of ‘one orange; strain 
through a sieve into a bowl, and add by degrees the 
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whites of the eggs beaten to a froth, 
bowl on ice for a while, then 
and the wine. 


Place the 
ir in briskly the rum 


Duke of Norfolk Punch. 
(For bottling) 
‘Take 2 quarts of brandj 
1 quart of white 
1 quart of milk. 
1 pounds of sugar. 
6 lemons. 
3 oranges. 
Pare off the peel of the oranges and lemons very 
put the peel and all the juice into a vessel 
with a closesftting lid. Pour ow the brandy, wine 
and milk, and add the sugar after having dissolved 
in sulficient water. well, and cover close for 
twenty-four hours, clear, and bottle, 


his History of Court Fool 
Dut how he could possibly connect the word Punch with 
these worthies, or derive it from either their sayings or 

totally ata loss to understand, [ts more 
ation is from the Persian Panj, or from 
wscrit Pancha, which denotes the usual number of 
The reci 
very numer: 
which may be 
In hias received a host of names derived 
materials, 


B.&S. 
thin borglaas) 


glass of brandy, 
nall lump of ice. 
c bottle of plain soda water. ‘This bottle 
of soda will do for two split. 


Brandy and Gum. 
(Use sal arya 
‘Take 2 dashes of gum syrup. 
1 small up of ice. 
Hand the bottle to the eustomer and let him help 
inset 
ve ice water in a separate glass. 


Sherry Cobbler. 
(Use large 


ass.) 
‘Take 1 tablespoonful powdered sugar. 
1 stice orange cut in 2 parts. 
Dissolve sugar. 
il the glass with shaved ice, then Gill it up with 
+ stir it carefully, ornament the top with 
pineapple and berries and serve with straws. 
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Champagne Cobbler. 


(Use bottle of wine to fone large b 


Put in tall, thin glass two Inmps sugar, o7 
orange, one piece twisted lemon peel, fill two thirds 
full shaved ice, fil balance with wine; stir moder 
ately, orn ina tasty manner, and serve with 
straws. 


Claret Cup. 


ake 1 bottle of claret, 
Tittle water. 
1 tablespoonfitl of powdered sugar. 
1 teaspoonfal of powdered. 

and allspice, mixed, 


mn, cloves, 


45 lemon, 

1 bottle soda. 
Mix the ingredients well together, adding the 
thin rind of eueumber pressed. 
‘This is a nice summer beverage for evening parties. 


id some 


Porter Cup. 
‘take 1 bottle of porter. 
1 bottle of al 
1 glass of brandy. 
1 dessertspoonful of syrup of ginger. 
3or 4 lumps of sugar: 
¥ nutmeg, grated. 
1 teaspoonful earbonate of soda, 
1 cucumber 
Mix the porter aud ale in a covered jug; add the 
brandy, syrup of ginger, and nutmeg; cover it, and 
expose it to the cold for half an Ii 
ing, put in the carbonate of soda 


Sherry Cocktail, 
(Hise small mixing lose) 


Made in same manner as whiskey, only using 
Amontillada sherry. 
Curacoa Punch. 
(Use large barglass.) 
‘Take one tablespoonfisl of powdered white sugar, 
dissolved in a little water 
1 wineglass of brandy 
4 wineglass of Jamaica rum. 
1 pony-glass of Curagoa. 
the juice of half a lemon. 
Fill the tumbler with shaved ice, shake well, 
ornament with fruits of the seas 
straw. 


bd 
Serve with a 


Roman Punch. 
(Use large tharglass.) 


‘Vake one tablespoonfal of powdered white sugar, 


dissolved in a Title water. 
1 tablespoonful of raspberry syrup. 
1 teaspoonful of Curagoa. 
34 wineglass of brandy. 
the juice of half a lemon, 
it ice, shake well, dash witht port 
with fruits in season, Serve 


ith a match, let it burn for a minute or 
so, extinguish the flame, put in whiskey-glass and 
serve. 


‘Champagne Punch, 
(One quart of punch.) 
‘Take 1 quart bottle of champagne wine, 
3 tablespoonfuls of sugar. 
1 orange, sliced. 
the juice of a lemon, 
a slices of pineapple, cut in small pieces. 
1 wineglass of raspberry or strawberry 
syrup, 

Omamens with fruits in season, and serve ia 
champagne goblets. 

‘This can be made in any quantity by observing 
the proportions of the ingredients as given above, 
Four bottles of wine make a gallon, and a gallon 
is generally sufficient for fifteen persons in a mixed 
party. 


‘Tom Gin Cocktail. 


ng-glass two thirds full of shaved ice, 
1 of 2 dashes orange bitters. 
1 barspoonful syrup. 
ger Tom gin, 

Stir and strain in cooled cocktail glass, twist 1 
piece of lemon-peel over the top to flavor, serve 
fruit if desired. 


Fill 


Golden Fizz. 


Same as Silver Fizz, using the yotk in place of the 
white of an ege 

Bear in mind all izzes and similar drinks must 
be taken while effervescing of they lose their natural 
taste. 


Brandy Fizz. 


(Hise medion targlass ) 


‘Take 1 teaspoonful of powdered sugar. 
3 dashes of lemon juice. 
1 wineglass of brandy. 
with ice, shake well and strain, 
Fill up the glass with Apollinaris or Seltzer water, 
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Gin Fizz. 
(Use mediuan barglass) 
‘Take 1 teaspoonful of powdered sugar. 
3 dashes of lemon juice, 
1 wineglass of Old ‘Tom gi 
Fill with ice, shake well aud strain, 
Fill up the glass with Apollinar 
Uhoroughly and serve. 


Silver Fizz, 
(Use Inege bares) 
‘Take 1 tablespoonfal of pulverized sugar. 
J dashes of lemon oF lime juice. 
The white of one egg 
1 winegliss of Old Ts 
2 of y small humps of i 
Shake up thoroughly, strain 
glass, and fill it up with Seltzer water, 


Manhattan Milk Punch. 


of five drops of aro 


Milk Punch, 
(Qe targe barges) 
‘Take 1 desertspoontul of 
1 wineglass of brandy 
3% wineglass Santa Cruz rum. 
¥ glass fine ice. 
with milk, shake the ingredients well together, 
large glass, and grate a little nutmeg on 


ic tinct 


fe sugar. 


Hot Milk Punch. 

(ise large bargtass) 

‘Phis punch is made th 
the exception that hot m 


same as the above, with 
k is used, aud no ice, 


Whiskey Sour. 
(tise wall barglass) 


‘Take one large teaspoonful of powdered whi 
sugar, dissolved in a little Seltzer or Apolli 
water. 


ris 


‘Phe juice of halfa small lemon. 
1 wineglass of bourbon or rye whiskey. 
Fill the glass full of shaved ice, shake up a 
strain into a claret glass. Ornament with berries. 


Brandy Sour. 
(Use sosatl barglase) 


‘Take one large teaspoonful of powdered white 
sugar, dissolved in a little Apollinaris or seltzer 
water. 


or Seltzer water, 


>a medium bar- 


the Co/d Milk Punch, with the addition 
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‘The juice of half a lemon, 
1 dash of Curagoa. 


I the glass with 
into a claret-gh 
berries. 


and strain 


Or nge and 


Egg Sour. 
(ise stat tras) 
of powdered sugar, 


1 pony of brandy. 
1 ege. 
2 or 3 stnall lumps of ice, 

Shake up well, and remove the ice before serving, 


Apple Toddy. 


ass Hot) 


teaspoonful of fine sugar dissolved 


1 wineglass of brandy: (applejack). 


of a baked apple. 

ill the jglass two thirds full of boiling 
up, and grate a fittle nutmeg on top. 
spoon. 


ater, stir 
Serve with a 


Pousse 1’ Amour. 

[Use a sheery.gla 
‘Take glass of 
Volk of 1 ex 
Sufficient vanilla c 


schino; next carefully surround the egg with vanilla 
cordial, and lastly put the brandy on top. 
in making a Pousse of any kind the greatest care 
Id be observed to keep all the ingredients com 
posing it separate. ‘This may best be accomplished 
pouring the different materials from a sherry- 
wine glass. It requires a steady hand and careful 
‘maitipulation to succeed in making a perfect Pousse. 


Lawior's Pousse Cafe, 
(Use a sm 
‘Take 4 Curasoa 

Mi maraschino. 

X yellow chartreuse. 

4 old Cognac brandy. 
Keep all the ingredients separate. 
ang remarks in che preceding recipe. 


it wineglass,) 


See conclud- 
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Parisian Pousse Cafe. 
(Use small wineglass,) 
‘Take | Curagoa. 
J Kirschwasser. 
J chartreuse. 
Care should be taken to keep the 
ther. See preceding recipes, 


Hot Whiskey Sting. 


(Use medivan harglass, hot) 


all teaspoonful of powdere 
38 of bourbon oF rye w! 
Dissolve thy in a Tittle hot water, add the 
whiskey, and 188 two thirds full of boi 
water; grate a Tittle nutmeg on top and serve. 


sugar. 
iskey 


Hot Spiced Rum. 
(Wise melon tangas, Wot) 
‘Take 1 small teaspoonful of powdered white 
sugars 
1 wineglass of Jamaica rum, 
1 teaspoonful of spices (allspice and cloves, 
not ground), 
1 piece of sweet butter as large as half a 
hestnut 
Dissolve the sugar in a little boiling, water, add 
the rum, spices, and butter, and fill the glass two 


ql 


Mot Rum. 
(se Darga, Mot) 
ke 1 lump of cut sugar 


1 wineglass of Jamaica 
of sweet butter as large as half a 


chestnut 

Dissolve the sugar in a little by 
the rom and butter, fill the 
boiling water, stir, grate a little nutmeg on top, and 
serve, 


Eggnog. 
(Use large bargtass) 
"Take 1 large teaspoonful of powdered sugar. 
1 fresh eg 
J, wineglass of brandy. 
Ye wineglass of Santa Cruz runs. 
‘a fittle shaved ice 
Fil the glass with rich mitk, and shake up the 
ingredients antl they are thoroughly mixed. Pour 
the mixture into a goblet, excluding the ice, a 
grate a Title nutmeg on top. This may be made 
by using a wineglass of either of the above liquors, 
instead of both combined. 


sof 


Hot Eggnog. 


(Use targe banglass) 


rink is very popular in Califor 
‘made in precisely the same manner as the cold egg- 
nog above, except that you must use boiling water 
instead of ice. 


Claret Punch. 
(Wise good-sized glass) 
Nearly fill with claret, 
1 piece of lemon peel. 
Put in thin lemonade glass one large spoonful 


sugar, sufficient water to dissolve; fll half full of 
ne ice; stir well, trim with fruits, serve with strawa 


Brandy Punch. 
(Use large barglass.) 

‘Take 1 teaspoonful of powdered sugar, dissolved 
in a tittle water.* 
iglass of brandy. 

of Jamaica ram, 
Juice of half a lemon, 
of orange: 
1 piece of pineapple. 

Fill the tumbler with shaved ice; shake up thor- 
oughly, and dress the top with berries in season; 
serve with a straw, 


Brandy and Rum Punch, 
(Use large tar 


¢ 1 tablespoonful of powdered sugar, dis- 
a little water. 
1 winoglass of Santa Cruz ram. 
wineglass of bi 
‘of half a sina Semon 
nyge (cut in quarter 
-¢ of pineapple 
the tumbler with shaved ice; shake well, 
and dress the top with sliced lime amd berries iu 
season; serve with a straw. 


Hot Brandy. 

In hot whiskey shes pat one lamp eut-oal sugar, 

+ to dissolve, one jigger brandy: 

half an inch of the top with hot 
et, mitaieg on top; serve with spoom in glass 


Hot Irish Whiskey Punch. 


(Use m 


dium barglass) 


‘Take 1 wineglass Irish whiskey 
2 wineglasses of boiling, water. 
2 lumps of loafsugar. 
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Dissolve the sugar well with one wineglassof the 
water, then pour in the whi Valance of 
the water, and put in a small piece of lemon peel. 
Before using the glass rinse it in hot water. 


Hot Scotch Whiskey Punch. 
(Use medium barglass) 


‘Take 1 wineglass of Glenlivet or Islay whiskey. 
2 wineglasses of boiling water. 
Sugar to taste. 

Dissolve the sugar with one wineglass of the 
water, then pour in the whiskey, add the balance of 
the and put itr a small piece of lemon peel. 
Before using the glass rin hot water. 


Brandy Fix. 


Pot in thin Jemonade glass small barspoonfal 
sugar, enough water to dissolve: 61 half full of ice, 
juice one quarter enor, four dashes pineapple 
syrup, one jing It glass fall of 
ice, trim with seasonable fruits; serve with straws, 


brandy: stir well, 


Champagne Cockta 


Plain.) 

Put one lump euboaf sugar in small, thi 
aderglass, one oF two dashes Aujostura bi 
piece twisted lemon peel; put two or three 
hunps of ice; fill with champagne; stir gently; 


Champagne Julep. 

Use thin lemonade.glass, one lump eutloaf sugar, 
two oF thtee small Imps of ice, two sprigs: mint 
Drnised slightly; pour in the eh we slowly; 
stir gently until full; add seasonable fruit 


Brandy Sour. 


ill mixing-glass two thirds full of fine ice, 
‘one quarter lemon, one dash Jamaica ram, one la 
spoonful sugar; shake well: stra in punehgla 
ald fruit. Use sevenelghths jizger brandy. 


Brandy Flip. 

Fill mixing glass two thirds full of 
barspoontal su b 
shake well; ste pagne glass, 
on top; serve 


wy, one ERE 


Brandy and Soda. 


Put two or tree Iumps ice in thin lemon 
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glass, one jigger brand; 
soda. 


pour in one bottle of club 


‘Splificator. 
(Use meadiumn thin glass.) 


piece ice; let customer help himself to 
whiskey, and fill up with Apollinaris water. 


Buffalo, 
(Use small goblet) 
Aud serve same as the foregoing recipe, 


Brandy Sangaree, 
(Use meatiuin bargtass.) 

‘Take ¥ teaspoonful of fine white sugar dissolved 
in a little water. 

1 wineglass of brandy. 

Fill the glass one third full of shaved ice, shake 
up well, stain into a small glass and dash a Jittle 
Port wine on top. Serve with a little grated uut- 
meg. 


Whiskey Sangaree. 
(Use meadiuim barglass) 


Same as brandy sangaree, only using rye or 
bourbon whiskey instead of the brandy, 


Gin Sangaree 
Same as brandy or whi 
Holland or Old 1 


whiskey. 


‘key sangaree, substituting 
im instead of brandy or 


Brandy Smasi 
(Use salt bacgaes) 

‘Take 1 barspoonful of sugar. 

2 tablespoonfuls of water. 
3 0F 4 sprigs of tender m 
1 wineglass full of brandy. 

Press the mint in the sugar and water to extract 
the flavor, add the brandy, and fill the glass two 
thirds full of shaved ice; stir thorouglly, and orna- 
ment with half a slice of orange and a few fresh 
sprigs of mii a straw. 


1 


Gin Smash, 
(Use small barglass) 
‘Take 1 barspoonful of sugar. 
2 teaspoonfuls of water. 
1 wineglass of gin. 
3 0r 4 sprigs of tender mint. 
Put the mint in the glass, then the sugar and 
water; mash the mint to extract the flavor; add 
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a 
the gin, and fill up the glass with shaved ice; stir 
‘up well, and ornament with two or three fresh 
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Gin Daisy. 


sprigs of mint. 


‘Whiskey Smack. 
(Use small borgtase) 
‘Take 1 barspoonful of suga 
2 teaspoonfuls of water. 
3 0r 4 sprigs of young mint. 
1 wineglass of whiskey. 
Proceed exactly os directed in the last recipe, 


‘To Frappe Champagne. 

Place the bottle in the champagne pail, ill with 

fine ice and salt; whirl or twist the bottle several 
Himes, and it will become almost frozen, 


igh Ball (or Bradley Martin). 

Put in tin alegloss one lump of ice; fll with 
syphon seltzer to within an inch of the top, then 
float one half jigger Cognac brandy or 
Rye whiskey, 


Whiskey and Mint. 

Put in barglass one lump cut-Joaf sugar, enough 

water to dissolve, one or two sprigs mint; mash 

sugar and mint together; serve same as plain whis- 
key, leaving barspoon in glass 


Gin Crust. 
(Use sinall arglass) 
Gin crust is made like the beandy crust, using, 
fin instead of brandy. 


Brandy Dai 
(Use small barglaaa) 
‘Take 3 oF 4 dashes of guin syrup. 
2 or 3 dashes of Curagoa cord 
‘the juice of half a small lemon, 
1 small wineglass of brandy. 
2 dashes of Jamaica rum 
Fill glass one third full of shaved ice. 
Shake well, strain into a large cocKtaitglass, and 
{ill up with Seltzer water from a syphon. 


Whiskey Daisy. 
(ise 
‘Take 3 dashes of gum syrup. 
2 dashes syrup, 
‘The juice of half a small lemon. 
1 wineglass of bourbon or rye whiskey. 
Fill glass one third full of 
Shake wel, strain into a large cocktait-glass, 
{ill up with Seltzer, Apollinaris or Imperial water. 


I ha 


asa) 


wed ice 


nner as whiskey, only using gin, 


Beef Tea. 


Put a barspoonful of the extract in a hot cup: 
add salt, pepper and celery salt; fll the eup with 
hot water, stir well, adding a few drops Worcester: 
shire sauce and a few drops of old sherry, Serve 
with fine ice in glass om side, 


Remsen Cooler, 


Pare the rind from a lemon, 
whole; put it 


wing the end 


a large punch glass with two oF 
+ Old Tom gins 


mall lumps ice and a jig 
Gill up with plain soda, 


Big 4 Mint Julep. 


(Use large thin glass. 


in glass; add a barspoonfial powd- 

ered sugar; dissolve; don’t crush the mint; put ia 
fine ice, one and a quarter jigger fine old 

All up with ice to top of glasss 
sof nvint in 

da 

A ots wvint aun serve with 


ass, decorate 


Gin Julep. 
(Use tangents 


1 julep is made with the same ingredients 
it julep, omitting the aney fixings. 


Whiskey Julep. 


(se targe harglass 1 


ity 


a pats of five) 
‘Take the juice of two oranges. 

1 gill of raspherty syrup, 

1 gill of Maras 

1 gill of Old Tou in. 

f quart bottle of sparkling, Moselle, 

1 ripe pineapple, peeled, sliced, and cut uy 
Put all the materials ina glass bow 


fee, and 
serve in flat glosses, ornamented with berries in 
Brandy Julep. 


as Big 4, using good brandy instead 


whiskey. 
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Tom and Jerry. 
(Use panch-bow! for the mixtore) 
‘Take 12 fresh eggs. 
yn 
196 teaspoonful of gr 
34 teaspoonful of ground cloves, 
¥6 teaspoonful of ground allspice, 
Suflicient fine white sugar. 
Beat the whites of the eggs to a stiff froth, and 
the yolks until they are as thi 
together, and add the spi 
oughly, and thicken with st 
attains the consistence of a light batter, 


How to Serve Tom and Jerry. 
(Use T. and J. 30g) 


‘ake 1 desertspoonful of the above mixture. 


Fill the glass with boiling 
nutmeg, on top, and serve with a spoon. 


Hot English Rum Flip. 


(One quart 


« gill of old rum 
4 rave fresh eggs 
4 ounces of moist sugar. 
Heat the ale in a sausepan; beat up the eggs and 


sugar, add the mutaieg and suru, anrt put it all in 0 
pitchers” When the ‘le ts near’ toa bon. pit i in 


another pitcher; pour it very gradually in the 
pitcher containing. the ing all the 
while very briskly to prevent the eggs from curd: 
+ then pour the contents of the two pitchers 
to the other until the mixture is as smooth 


Hot English Ale Flip. 
(One qvaet) 


‘this is prepared in the same manner as the Rurn 
Flip, omitting the ruv1 and the whites of two of 
the eggs. 


Sleeper. 
‘Take 1 gill of old-cum. 

1 ounce of sugar. 

a raw fresh ergs. 

¥ pint of water. 

Mix well. 
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Port Wine Flip, 
(Use tage Darga) 
‘Take 1 barspoonful of powdered sugar, 
1 large wineglass of Port wine 
1 fresh egg. 
Glass two thitds full of ice. 
Dicak the egg into the glass, add the suger, and 
lastly the wine and ice. Shake up thoroughly, and 
stiain into a medium-sized goblet; nutmeg ou top 


Sherry Wine Fl 


t wine flip, suo, 


Sherry and Bitters, 


‘Take one da 
‘glass around so that the bitters will cover the whole 


ostura bitters, bwist the 


¢ of the glass. Fill with sherry wine and 


Sherry and Egg. 


fittle sherry. Br 
‘Thew fll with 


i in the glass 


y 


Sherry and Ice. 


11 saat 


cee) 


Put 
Place the decanter of wine before customer, 


the shass two or three small Iumps of ice. 


Catawba Cobbler. 
(Use large bandas) 
‘Take 2 teaspoonfuls of fine white sugar, dissolved 
in a ittle, water. 
1 slice of orange cut into quarters 
i the jlass half fall of shaved ice, then fil it 
p with catawba wine, Ormament the top with 
erties in season, and serve with straws, 


Hock Cobbler. 


Fee targe bagless.) 


ink is made the same way as the catnwha 
cobbler, using Hock wine instead of catawba, 


Claret Cobbler. 
(Use large b 


aes) 


is made the same way ax the caiawbs 
1, claret wine instead of eatawba, and is 
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Sauterne Cobbler. 
(se large harass) 

The same as cat 
stead of 


wha cobbler, using sauterne 


Rhine Wine Cobbler. 
(Ue Tange ba 


a) 


“The same as eatawha using Rh 


wine, 


Brandy Crust. 
(se sill args) 
‘Take 5 or 4 dashes of gum syrup. 
F dash of Angostura b 
1 wineglass of brandy. 
2 dashes of curagoa. 
1 dash Temon ju 


Hefore mixing the above ingredients prepare 
cocktail lass as follows: 


Rub a sliced femon around the rim of the glass, 
and dip it in pulverized white sugar, so that the 
sugar will adhere to the edge of the glass; pare 
half a lemon the same as you would an apple (all 
in one piece) so that the paring will fit in the wine- 
gloss; put the above ingredients into a small whis- 
key-glass Giled one third full of shaved ice; shake 
up well, and strain the liquid into the cocktail glass, 
prepared as above directed. 


Whiskey Crust. 
(tise small bargtase) 


‘Whe whiskey crust is made in the same manner 
ds the brandy crust, using whiskey instead of 
brandy. 


Shandy Gaff. 
(Use large bargtess, oF eg.) 
Fill the glass half full of ale, and the remaining 
half with Irish ginger ale. 
In England, where this drink had its origin, it is 
made with Bass’ ale and ginger ale, half and half 


Half and Half. 
(Use metal of stome barmug.) 


Mix half ofd and half new ale together. 
‘This is the American method. 


art and "Arf. 


(Use metal oF stone harmug.) 


Mix porter or stout with ale in equal quantities, 
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or in proportions to suit the taste, 

‘Phis is the English method, and usually “draw 
it mild, Mary; the ale first.” 

Bishop. 
(Use large soda-glass) 

‘Take 1 teaspoonful of powdered white sugar dis- 

solved 85 of water, 


2 thin slices of lemon, 
2 dashes of Jamaica rum, 
2 or three sinall lumps of ice. 
i the glass with claret or red Burgundy ; shake 
top well, and remove the ice before serving, 


English Bishop. 
(To make one quart) 


‘Take 1 quart of Port wine. 

4 orange (stuck pretty well with cloves, the 
‘quantity being a matter of taste), 
Roast the orange before a fire, and when sufi: 
tly brown, cut it in quarters, and pour over it 
quart of Port wine (previously made hot), add sugar 
to taste, and let the mixture simmer over the fire for 
balfan hour. 


‘White Plush. 
(Vee stall barglaas) 

Hand a bottle of bourbon or rye whiskey to the 
customer and let him help himsel( Fill up the 
glass with fresh milk, 

A curious story about the origin of this drink is 
thus told by the New York /erald: 


“Phere are some mixed drinks that are standbys, 
and are always popular, such as cocktails, punches, 
and juleps; but every little while there will be a 
new racket sprung on the public that will have a 
great run fora time, and then get knocked out by 
another. About a month ago white plush got its 
start in this way: There was a country buyer down 
from New England somewhere, and a party of dry 
goods men were trying to make it pleasant for him, 
So they took him intoa swell barroom down town, 

\d were going to open sour wine. Same old story, 
you know; get him full as a balloon and then work 
im fora bigorder. It turned out that this eoun- 
tryman was not such a flat as they: thought him. 
‘Though he had been swigging barrels of hard cider 
and smuggled Canada whiskey for the last twenty 
years, he plzaded the temperance business ou them; 
said he never drank, and he guessed he'd just take 
2 glass of water if they'd git him one, as he was 
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kinder thirsty walkin’ round so much. Well, that 
was a setback for the boys, ‘They knew he had 
fots of money to spend, and he was one of those 
unapproachable ducks that have got to be warmed 
‘up before you can do anything with them. 

“On, they said; 
ee 

Well, L guess a lass of milk would go sorter 
Hood,” said he, 

“Some ne suggested kumyss, 
AS they did not hav 
place they ave him sonte milk and seltzer, 
about the same thing, One of the boys gave the 
bartender a wink, and he patt a dash of whiskey in 
it, ‘The old mau did not yet on to it at 
thought it was the seltzer that favored 
next round the seltzer was Jelt out alto 
more whiskey put in, They kept on giving it to 
him until he got pretty well set up. IVs a very 
insidious and seductive drink, ty soon the 
countryman got fanny and tipped his glass over on 
the table, As it spread around he 
Josh, it looks like white plush 
+80 it does,’ said the boys. 
aman anothe, “ard of white plush, I 
ie has stuck 0 it ever 


Ke someth 


it was, 


owt iv? 
ive the gentle: 
3° amd the 


Kentucky Toddy. 

Same as old-fashioned toddy, adding little lemon- 
pect 

Pony Brandy. 

‘To serve pony brandy properly, take whiskey 
glass, set it om counter top downsards, place pony 
on top, place & small Iump ice ina whiskey glass 
fill pony with ouly finest C Customer 
take it plain or he will po the ied 
option. 


it ¢ 


Rhine Wine and Seltzer. 

(Use medtiuns thine glass) 
Fill half full or little better of wine, balanc 
zer ot Apol Any still wine 


Ice if wanted, only in lump. Rey 
1's desire, 


custo 


Rock and Rye. 
(Use whiskey glass) 
Barspoonful rock candy syrup, smalk spoon 
glass. Let customer help himself to. whisker: 
‘This is the best R. and R. Also honey ean be used, 
only dissolving honey well Lefore the liquor is 
poured in, 
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Sheridan Punch or Float, 


Strain Jemonade in thin lemonade glass to within 
an inch of top, float over a spoon one half jigger of 
whiskey on lemonade. 


Old-fashioned Toddy, 
(Use thick gless.) 
One good:sized lump sugar, dissolve with » Tithe 
water, one lump ice, one jigger whiskey; stir; add 
neg and serve in same glass. 


Benedictine, 


ras pony brandy. All 
same style except pousse-cale. 


Golden Slipper. 


in beltshape claret 
se, yolk of one egg, Gill 


‘Yo Serve Champagne, 


Place the required number of Champagne glasses 
on the bar filled with fine ice; take wine carefully 
the ice and place on bar; remove the wire 
the cork with nippers; if corded, be sure and 
all clean from neck of bottle and cork; while 
his do not remove the bottle from the bar; 
doute, pull the cork about one third out, wipe 
the lip of the bottle carefully with a clean napkin or 
towel, throw the ice from the champague-glasses 
and draw the cork slowly; pour a little wine in 
cach glass, then commence again with the fast and 
pour as much as you can without having the foam 
un over the sides ; continue this until all the glasses 
are filled. Always leave the bottle on the bar with 
the cork by its side or on the top of the bottle watil 
the en 


Bowl of Claret Punch, 


Four bottles of Claret. Dissolve iu sulicient 
water 3 tablespoonfuls of powdered sugar for each 
hottle of Claret; slice in two lemons and two 
oranges, also s0 apple; pour in the claret 
imix well, and just before serving put in one quart 
of don erve with square piece of 


Creme de Menthe. 


Fill sherry-glass with fine ice, pour in Creme de 
Menthe over the ice until giass is full; serve with 
one straw in glass. 
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Eggnog in Quantity. 
‘Two anda half gallons. 
from the yolks of one dozen eggs, whi 
arately—the whites unt 
very thin; put the yolks 
pounds powdered su 
vent sugar from lump 
pitt Jan 10 gallons Th 
stirring put in an ounce of nutmeg. If not strong 
enough to suit, add more brandy, then put the 
‘whites on top. When serving, cut off a small quan: 
tity of white and put on top of glass with a dash of 
nutmeg. 


Separate the whites 
them se 


very stilf, the yolks until 
large bowl, add three 


Apple Brandy Cocktail. 


Fill mixing glass two thirds fall Mba 
spoonful syrup, two dashes Angostura bitters, three 
ashes Curagao, one jigger apple brandy. Stir 
well; strain in cocktails, 


Coffee Cobbler. 


(Use large lem 


wale ass) 

Fill glass two thirds with ice, one dessert teaspoon: 
ful powdered sugar; fill with coffee, stir, then pos 
in one jigger brandy; stir thor Serve with 
astraw, An excellent stimu 


Ten Cobbler. 


(Use large lentomaste gia 


Made in same matneras Coffee Cobbler, using Trish 
whiskey instead of brandy, with a thin slice lemon 
adiled. 


Snow Flake. 
(Use thin glass 
‘Take large thin glass half filled with sweet mille 
A up with Imperial or seltzer water; both ingred: 
femts must be cold. 


St. Charles’ Punch. 
(Use forge barglans) 


‘Take 1 teaspoonful of powdered sugar, dissolved 
ina little water. 
1 wine glass of Port wine. 
1 pony glass of brandy. 
‘The juice of quarter of a Temon. 
Fill the tumbler with shaved ice, shake well, oma. 
ment with fruits i 


season, and serve with a straw. 


La Casino Fizz. 


Fill lemonade glass with fine ice to cool it. Pat 
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in 1 glass two thirds fine ice, juice one 
quarter lemon, one barspoonful sugar, three dashes 
Curagao, white of one egg; shake well, strain, fill 
with syphon Seltzer. 


Rum Sour. 


Fill mixing glass two thirds fall of fine ice, juice 
‘one quarter lemon, large spoonful syrup, one jigger 
, Jamaica or St. Croix rum; shake well 
Strain in star Champague-glass with fruit 


An Eye-opener. 


In tall, thin glass put one teaspoonful Bromo 
igger Holland of ‘Tom Gin (genuine), 


Snow Ball. 


Place om the bar a large lemonade glass full of 
putting in a mixing glass one half tabl 
spoonful fine sugar, half jigger whiskey and white 
of one egg. Fill three fourths with fine ice; shake 
well and strain into the Iemonade glass, after 
throwing out the ice; then Gill with imported ginget 
ale. 


Velvet Gaff. 

pint of Champagne, one pint of Dubtin 

, mixed in a bowl or pitcher. Serve in star 
re glasses. 


Hints on Using Ice. 


Great care should be used in handling ice. Do 
use the hands, Sometimes a customer asks for 
ore ice. Use spoon or silver scoop, See that 
nur ice is perfectly clean and properly shaved, also 
some lumps arranged according to demand 
for different drinks. 


Brandy Toddy. 
Fit 


arspoont 


icing glass two thirds full of fine ive, large 
I syrup, one jigger brand; 
to previously cool cocktail glass; add a 
atmeg. 


stir well 


Attorney General 


(si 


lar to Kentucky ‘Toddy) 


‘Take good-sized thick glass; two lumps cut 
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dissolve in a Tittle water, two tu 
jigger Kentucky whiskey (Laingape) 


Serve in same 


small stice lemon and Titthe nutes, 
{glass with spoon. 


Ale Sangaree. 


(Use thin glass.) 


Barspoonful sugar, a few drops lemon, little 
‘water to dissolve, one lump ice; pour ale in slowly. 
Stir carefully, filling up with the ale, Serve with a 
little nutmeg on top. 


Porter Sangaree 
(ce thin glassy 


Same as Ale Sangaree, using porter. 


Whiskey Punch, 


(Ure lemonaite 


‘Take quatter of a lemon, one barspoonfil sugar, 
tittle water; press the lemon; one 
or rye whiskey, fil glass with ice, two dashes ru 
shake well aud strain into cool stem puch glass 
add fruit, ‘Two or three punches can be made in 
large glass at the same time, first Gilling wp your 
stem glasses with ice for as many as required. 
ys to make a good whiskey 


Old-fashioned Punch 
(Use medium-sized glass.) 


scepting to atir with spoon and serve with the ice iv 
tame glass with a strainer or straws, 


Whiskey Punch. 
(Chicago style 
‘Take two same sized mixing glasses, fill with ice, 
put four dashes syrup, four dashes ler 


jigger whiskey’ in one of the mixing glasses; place 
eversing until cold, then strain 


the other on to 
to cool glass, holding th 


from both 
feuit 
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St. Croix or Jamaica Rum Punch, 


In same manner as whiskey punch, 


Cazaracino. 
COL. W. B. SMITH, 
©. BROWN, MIC, KOS8, AND T. A. BRADLEY. 


Make some lem 
half GIL some th 
Cazarac cop: 


ule, strain into piteher, then 
pot in sume 
le 


lasses with ice, 
ned NL ys with Ue 


Bijou Cocktail. 


‘ake 44 Grand 
Hi Vermouth, 

44 Plymouth ¢ 
Mix and strain; a delicious drink, Grand Man 
‘can also be served in pony:glass like any liquor. 


Swiss S. 


Made In same manner as Absinthe Frappe, using 
white of egg, and well shaken, strained, and filled with 
seltzer. 


Boston Bamboo, 


Take 34 Vermouth. 
¥ sherry, 
Bitters and syrup 
Stir and strain 


Horse's Neck. 
(Wee barge, ) 

Cut the whole of a lemon-peel, in a long string, 
place into glass, holding one end of peel, filling with 
Put in two dashes of bitters, bottle of imported 
ginger ale. Some prefer a jigger of whiskey, filling 
th seltzer. 

Four Nice After-Dinner Drinks, 
Wo. 
Te. 3. 
each. 


Pony brandy. 
Brandy and curacoa, Use pony, 3 of 


3. Creme Dementhe, iced. 
We. 4 Pony Grand Marnier, 
glass, 


If iced, use sherry 
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TEMPERAN CE DRINKS 


‘Mille and Seltzer. 

(Use large 60 

Fill the glass half full of mitk, and the remaining 
hall with seltzer water. 


clases 


Saratoga Cooler. 
(Use targe Dargtass) 
Take 1 teaspoonful of powdered white sugar. 
Juice of half a lem 
1 bottle of gi 
2 small Lumps of 
‘ir well, and remove the ice before serving. 


Plain Lemonade. 
(Use large Darglass) 

‘Take the juice of half a large temom 

14 tablespoonfuls of s 

2 or 3 pieces of orange. 

d serve with straws. 


Shake, 


Egg Lemonade. 
‘Sumne as plains, putting in egg only; shake longer. 


Soda Cocktail. 

‘Pake lemonade-glass two thirds full of ice, one 
desettspoontul of sigar, two dashes Schroeder's bit 
ters, lemon peel, bottle ‘Trilby soda water; stir, and 
serve in same glass, 


Apollinaris Lemonade. 
(Use temonade glass) 


Mash one whole lemon, one large spoonful sugar, 
‘hall fill with ice, fill up with the Apolli 
stir, and strain into thin glass, adding fr 


ris water; 


Seltzer Lemonade. 


In same manner as Apollinaris, using 
Imperial water, the last being @ very 
kuown as Wagner's Imperia 


Lemonade. 


‘This drink, although simple in name, is very 


important in Birst class bars. One good-sized lemon, 
pected, cut ia half, one and gne half large spoonfuls 
sugar, the lemon well pressed; fil glass two thirds 
full of ice, fill with water, and shake thoroughly. 
and strain carefully into thin glass, or serve with 
straws, adding fru ng to customer's wi 
Can be made sour, and with Apollinaris or Seltzer 
sccording to order. 


Soda Lemonade, 
(Use large soda-ghass) 
‘Take 1 tablespoonful of powdered white sugar, 
Juice of half a lemon. 
1 bottle of plain sodawater. 
2 or 3 sinall lumps of ice 
Stir up well, aud serve with straws or strait, 
Snurzun Laamoxape may be made by substlla 
ing Seltzer water for the soda, 


Egg Lemonade 
(Use large barglass) 
‘Take 1 large tablespoonful of pulverized whim 
gar. 
Juice of half @ femon, 
1 fresh egg. 
2 or 3 stall lumps of ice. 
Shake up thoroughty, strain into a sodawater glast 
and Gill up the glass with soda or seltzer water. Or- 
‘uament avith berries. 


Orgeat Lemonade. 
(Use large bargiass) 
‘Take ¢ tablespoonful of powdered white sugar. 
34 wineglass of orgeat syrup. 
‘The juice of half a lemon. 
Fill the tumbler one third full of fine Hee, balance 
water, Shake well, and ornament with berries in 
Necason. Serve. 


Fine Lemonade for Parties. 
0 
‘Take the rind of 8 lemons. 
Juice of 12 lemons. 
2 pounds of loaf sugar. 


gallon.) 
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1 gallon boiling water 


Rub the rinds of the eight lemons on the sugar 
until it has absorbed all the oil from them, and put 
it with the remainder of the sugar into a jug; add 
the lenion juice (but no pips), and pour over the 
whole the boiling water. When the sugar is dis- 
ved strain the lemonade through a piece of mus- 
Tin, and when cool it will be ready for use. ‘The 
lemonade will be nich improved by having the 
whites of four eggs beaten up with it. A larger or 
smaller quantity of this can be made by increasing 
or diminishing the ingredients used. 
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TOASTS AND SENTIMENTS. 

all BI their glasses— 
Je world surpasses 

ko wherever they w 

it eer offers them il. 


best and deare.: gift of life 
Siendship to « few, and good-will to all, 
May every woman hase a protector, but not ty 


Meie’s to the man who never lets his tongue eut his own 
throat 


v's daughters: 
‘and virtue the w 
May blessings atten 
‘And foul fal the nia 


Here's to the man who never quarrels with his bread and 
‘hatter, 

Here's to the man who never looks a gift horse in the 
south, 


HINTS FOR YOUNG 
BARTENDERS 


1. Anelficient bartender's first aim should be to. 
please his customers, paying particular attention to, 
inet the individual wishes of those who 
has already watched and ascertained ; 


desires. he 


opportunity of learning, he should pe 
how they wish their beverage served, 
best judgment in endeavoring to fill their desires to 
their entire satistaction. In this way he will not 
{ail to acquire popularity and suecess, 

2. Tce must be washed clean be 


being used, 


in the glass either with 

3 Fs 
such fruits as are in season. 
quires to be strained into a glass, the fruit is added 
after straining ; but when th he 
fiuit is introduced into the glass of 
course, must ot be handled, but picked with a. sib 
ver spoon or fork, 

4. Tn preparing any kind of a hot dri 
xlass shoul aw 
water: if this is not done the di 
served sufficiently hot to suit a fast 
Besides, the heating of the glass will prevent 
from breaking when the boiling, water is sudel 
introduced 

5. In preparing cold drinks great diseri 


mn ice-scoop 8 
icy drinks are usually ornamented with 
When a beverage re 


the 


ination 


should be observed in the use of ice 
¢ should be wsed avhen spirits form 

ent of the drink, and no water 
eggs, milk, wine, vermouth 
Seltzer of other mineral waters are used in prepar 
ing a drink, it is better to use small lumps of 

ese should always be removed from the glass 
before serving. to the customer. 

5. Sugar docs not readily dissolve in spirits; 
therefore, when making any kind of hot drink, put 
sufficient boiling water in the glass to dissolve the 
sugar, before you add. the spirits. 

7. When making cold mixed dri 
belter to dissolve the sugar with a little cold water, 
before adding the spirits. ‘This is not, however, 
necessary when a quantity of shaved ice is used. 


As a general 


it is usually 


In making cocktails the use of syrup has almost 
entirely superseded white sugar. 
8. When drinks are made with eggs or milk, or 


Loth, and hot wine or spirits is to be mixed with 
them, the fatter must always be poured on the former 


gradually, and the mixture stirred briskly during 
the process: otherwise the eggs and milk will 
curdle. Th nore particularly the case when 


large quantities of such mixtures are to be pre- 
pared. Such drinks as“ English Rum Flip," * Hot 
Eggnog” and, “Mulled Wine” are sure to be 
spoiled unless these precautions are observed. 
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THE LATEST 


Hobson Rickey. 


A regular rickey, sweetened 
sugar, made in an old-fashioned toddy glass. 


Greenio. 
Take a split glass, half filled with shaved ice, 
add half a jigger of 
Jigger of Plymouth gi 


n; syphon with seltzer. 


Suissesse. 


One-half jigger of absinthe, a tablespoonful of 
orgeat syrup, one white of egg; put into a mixing 


strait 


glass, fill with cracked ice, shaki 
wine glass, 


Dewey Cocktail. 
Fill a small glass with equal quantities of creme 
yvette (blue), apricotine (red), and maraschino 
(white). 


Gin Puff. 


(epiearen 10 rH, Wo 


Take lemonade glass, fill }{ with fine ice, t 
spoonful powdered sugar, 1 jigger of old tom or 
phosphate gin, fill glass with milk, shake well and 
strain, 1 piece of lemon peel squeezed over top. 


SHALL IT BE 
WHISKEY OR BEER? 


BEVERAGES COMPARED. 


How to Tell Whether You Are Physically Better Suited to One Than the Other, 


Is it better for a man to drink whiskey or to stick to 


beer? Now, that is a very proper question for thou. 


sands of people, and it is very important that it should 


bbe answered correctly. If a man who ought to di 


beer should confine himself to whiskey, the conse. 
quences might be disastrous; and the same would be 
true when aman whom nature has marked for a whis: 
key drinker devotes most of his bibulous energy to beer 

‘There is all the diflercnce in the world between the 
two beverages, says 2 writer in the New York World, 
‘They are made, in the first place, of different materials. 
Beer being a sparkling beverage, is heavily charged in 


the process of fermentation with earbonic acid gas, 


in this respect, 


while whiskey is quiet, and, 


eer contains very little alcohot in proportion to the 
whole quantity of Muid, sometimes but four percent, 
while whiskey contains from forty to ity percent. Beer 
is therefore largely made up of water. 
Beer has a "bead, 


Whiskey has 


very little water in its composition. 


while whiskey has none. eer is liable to spoil unless 
kept cold. Whiskey will keep at any temperature, 

Adulterated beer is, without question, much more 
‘uohealthful than pure beer made of hops and malt, Lut 


sehen the healtbfulness of any sort of beer is compared 


THE SURVIVOR Vol. 5 


with whiskey, it is not so much the 


igtedients of the 
beer that enter into the question as the general character 
of the Tiquid, and the effect of great quantities of it on 
certain organs, especially the lives, the kidneys, and the 
bladder, 

A man who habitually drinks beer takes a much 
greater quantity of liquid into his syst 
ais 


ks whiskey. It would therefore st 


if they were equally harmful, admitting that they are 
harmful, the beerdrinker would suffer the more, 
also 


portant to Dear in mind that there is a great dif. 


ference in temperament between different indivi 


‘A man who can drink beer in considerable qui 
with litte bad effect, 
ate indulgence in whiskey, and s0, on the other hand, 


ight be easily upset by a moder. 


here a accustomed to whiskey who are 


many pers 


juriously alfected immediately on drinking beer, 
Since it would be difficult to obtain proper subjects 


for an experiment of this s01 


it will probably answer 
the purpose to compare beerdeinking countries, di 
kite beer, b 
key. An opport 


8, and nations, with those that d 


consume great quantities of wh 


for such « comparison is forded in studying, the health 


statistics of the north and south of England, 


the percentage of deaths in the south of England is 


tomewhat larger, but the most carious difference be: 


tween the two sections is, that while the north is cou 


atism, those diseases 

1d rheun 

facturing cities, 
The 


‘ely free from gout and thew 


are very prevalent in the south. Govt n 


are fouvd to prevail especially in jar 
where much beer, porter, and ale are drunk. 


‘same is true of the cities of Germany, wheress in Seot- 
land and in Spain there in a happy absenez of both 


ala 


So striking has been the coinci 
of gouty disease with the habit of beer 
be some pathol 


doctors have concluded there 


connection between them. It has also been fou 


individual cases that many patients who complain of 
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gout have been beer d 


ikers, and that they experience 
relief immediately on giving up this beverage. 

Dr. S. Weir Mitchell deciares that the safest drink is 
whiskey, provided there is not some objection peculiar 
udivid 


with the doctor's views generally, though they will all 


o the 


Probably most physicians will agree 


declare that whiskey, being strong in alcohol, should be 


derately 
“The wouble with beer is that it putsa great tax on the 


liver and kidneys. ‘The mere passing off of great quan: 


s of liquid -d in, 30 


weakens these organs as to insite citthosis of the liver, 


Bs 


's disease, and other complaints, 

Nevertheless, each man is a law unto himself, and 
after frst determining to be moderate, you should find 
out which beverage you are suited for. One good test 
the tongue in the morning after drinking, 
IF it is coated after drinking beer, and not coated after 
ing, whiskey, leave beer alone, If 
ing whiskey, but not after drinking beer, leave 
whiskey alone. If it is coated after drinking both, 
Teave both alone. 


is to exat 


is coated after 


Fizz Cocktail. 

{A In, G. William.) 

Uno mediuin thin glass: 1 lump of 

2 daahen of bitters, 1 jigger of Old To 
ith seltzer, tir and verve. 


gin and ly 


Mulled Port. 
(For 12 pernonn) 
Ure large punch bowl. 5 quart bottles of port wine, 
1) Use, sugar, 12 cloves, and F nutmeg grated; place 
fa saucepan over a fire till almost boiling, strain, and 
rorve with Indie; aleo add one stick of cinnamon. 


Balaklava Nectar. 
(For 16 persons) 

Ure large punch howl, Peel 2 lemons and put peel 
in bowl; squeeze the lemon on them and ald 4 table 
spoons of sugar, press to extract flavor, add 2 bottles of 
plain soda water, 2 bottles of champagne, 2 bottles of 
claret, stir, put inn block of ice, drem with fruit, and 
ervo with Indle, 
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OLDEN TIME DRINKS 


‘One of the favorite drinks in olden times was that 


called Lamb's Wool,” whieh derived ite name from 


the [st of Noventher, a day dedicated to the angel pre. 
nig over fruits andl seeds, aud tergyed ‘La masubal 


which has aubsequently been co 


ted into ‘lambs 


Recipe for Lamb's Wool. 


‘Toone quart of strong hot ale ald the pulp of si 
ier with w emall quantity of grated 
utiieg and ginger, with » safficient quantity of raw 


ogae to sweeten it; stir the mixture nmiduously, and 


roasted apples, toe 


Tet it he served hot. 


OFequal antiquity,nnd of 


rly the sume composition, 
is the Waasnil Bowl, whiel ny parts of England 
i till partaken of on Chrietinas Bx2, and ia alluded to 
by Shakspeare in his Midaumoes Night's Dream.” 
In Jesus College, Oxford, we ate told, it ia drunk on the 
F 

ten gallons, which was presented to that College by Bir 
Watkin William Wynne, in 1732, 


Recipe for the Wan 


ival of St, David, out of a silvergilt bowl holding 


i, Bowl. 


Put into n quart of war 


beer one pound of raw 
ugar, on which grate a nutmeg aul eome ginger; th 
‘Add four glames of sherry and tro quarte more of beer, 
with thos mon; al 
tnd norvo it with three 
init. 


son of 


re mugar, if required, 
8 of tomited bread 


Another g 


of beverages, if to it may be termed, 
of considerable antiquity, comprise those compo 
having milk for their lasix, or, a Dr, Jobnion describes 
them, "milk curled with wine 


under the name of Possots—auch ns mill: possete, 


«ther acids,” known 
Pepper 
pomet, cider-pooset, or ogg-powet. Most of these, now 
‘ndlays, are reatrictod to the hed chamber, where they are 
taken in cases of catarth, to act as agreeable atulorifice 
‘They appear to us to be too much asrciated with tallow 
applied to the nose, to induce us to give recipes for their 
‘composition, although in olden times they seem to have 


been drunk on festive occasions, as Shakespeare seys— 


"We will have a poset at the end of asea-coal fre; 


who lived in the early part of 
tho 17th century, has in one of his poems the 


“Ja eame the brideamaide with the poswet.” 


ace-cup and Loving cup appear to be synony- 
ns for a beverage, the driuking of which has 
immemorial a great feature at the 
jon and other large towns, 
as also at the feasts of the various trade comps 


corporat 
of Court—the mixture of which is a 
spices, formerly called Sack,” 
handed round the table, before the removal of 

in large silver eupa, from which no one is 
allowel to drink before the guest on either side of 
the perwon who drinks then risea 
thors. ‘Thin custom in aid to 
ion to keep the right or 
a, as it was a frequent. penctice 
with the Danes to stah theie companions in the back at 
w they were drinking. ‘The most notable 
stance of this was the treachery employed by Elfrida, 
iabbed King Edward the Martyr at Corfe Castle 


Beer Cups. 


wee cups should alivays be made with good eound 

too strong; and should invariably be drank 
from the tankand, and not poured into glaaes, as they 
e generally more agreeable to the taste than to the 
‘ight, and it is imperntive that they should be kept hot. 


ale, but 


Hot Ale Cup. 


To a quart of ale, heated, add two winoglawes of 
gin, one wineglanm of sherry, two tablespoonfuly of 
Ameri 0, plenty of cloves ani ci 
four tablespoonfuls of moist sugar, 


mon, and 


Copus Cup. 


Heat two quarts of alo; add four wineglaaser of 
brandy, three wineglaases of noyeat, a po 


and a 
half of lump augar, and the juice of one lemon. Toast 
f alice of bread, stick a slice of lemon on it with 


THE SURVIVOR VoL 


Ss 


HE SURVIVOR Vol. 5 


dozen cloves, over which geate 
serve hot, 


of brandy, a pint of sherry, half'a pound of loaf soar, 


nd plenty of grated nutiieg. 


either bot or cold 


Burgundy Cup. 


‘To a bottle of Burgundy wine add a wine-glass 


of noyent, three wine glases of 


fone wine glass of brandy 


of powilered sugar, fee well 


or roda-water beforn drinking, and serve with n sprig 


of borage, 


Mulled Claret. 


"The hest way of walling. els 
with a sulci 


To thie a small qu 


Iwo added, if preferced. 


Continued from page 2264 


suddonly deprived of its blood jt will gt once ex- 
tities the gad nourishes the thes 
fonfors its xpecial properties won them 
that, under certain 


me in a cold-blooded ani 
pecially dusiag the cool season, "This 
Aig winter wil preserve te ial fi en 
ty-four hours after the withdenwal of its blood 
find if ono of the abdominal veins be opened 
inl feebly raline or nugared water, or even mer 
uy, nll the Uo fe replaced 
tay tho liquid, tho animal mony all moe, be 
‘nnd tnanifort all tho orlinary sige of life 
sovernt days. If tho web of tho foot be exam: 
ine by the mieroscope, w fluid entirely desitote 
‘of globules will be ween to circulate in it, show 
if that th blood lol removed 
ere "This 
renomeint analogy to the e 


may apparently cense co 
fovthat no blood shall lowe if an aster 


fe and sot altho ordinary 
tcontinun, Tn both enees a considerable redetion 
‘of tampernte in observed and the fanetions of 
the red corpuscles are reducel correspondingly 


in netiviey. 
PHYSIOLOGICAL BEFECTS OF ALCOLOL. 
‘An important menioie upon the effets of aleo 
hol spon the huraan body wes lately read before 
the opal Society of Toulon, giving the resule 
‘of experiments prosecuted by two eminent army 
fourgeons upon an intelligent "British toler 
‘This man waa perfectly healthy, awl eatively wa 
recustomed to the ase of aprits or tobacco ia 
fy form; #0 tha® the effects produced were di- 
est, and could be readily appreciated. Ie was 
ascertained that small quantities of absolute wl- 


juenet Cup 


oteh ale, a pint of mild beer, halla p 


‘This cup may be a 


md x quarter of a pound 


all « bottle of seltzer 


et (x simply to heat it 
LE quantity of sugar au 
tity of 
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Champagne Cup, 


To a Wwottle of champagne wld a wine-glass of 
Madeira or sherry, a liquorglass of Maraschiuo, two 
1 —Hlices of Seville orange-peel, and ove alice of leio 


peel. 


Before drinking, pour in a bottle of seltzer: 


water, and serve with a sprig of verbena or a very 
small piece of thinly-cut peeling of eueumber 


Moselle Cup. 


va bottle of Moselle aid a sweet orange sliced, « 
int, ange, borage, and tho black 
currant. Let this stand for three hours; strain off 


ul ewecten to taste with clarified euga 


apple syra, 


leat or two of 


Hock Cup. 


To a bottle of hock add threo wineglamen of 
sherry, one lemon sliced, and some balm or bornge. 
Let it stand two houre; sweeten to taste, and add 
1 bottle of seltzer-wate 


8 stick of 
udy may 


No. 4 sieve three times, to insure w thorough 
powder ix then to be moistened 
eohol and passed through 
No.8 sieve, and placed on w wooden tray to dey, 
tlt atm tempefatine of 120%, he ol of lemons th 
to be added when dry, and the whole Isto be bot- 
ted iv well dvd aa elean bottles, his prepa 
‘ation can be kept an indefinite lengsh of time. 
ELECTROPLATING OF NICKEL 
referred to an 
venti the electroplating of 
ith nickel a patented by Me. Ada 
‘and ow worked in feverai of ou 


to an avernge of at least 13 por 
we netunl work dome hy the Heart, i 
texcese of the normal task, wae found to bo eal 


vent titra, an 
dnt tmp, amber neil 
‘coming seceaig pols sec, wn guise 
thard, and which ie proo gant ecdiury oxi 
ne cr ober iif Wah ih 
long petod 
heey feature nvention, 
hat ojo which the tent rannly sty 
Hust i the excision ofthe rales quay 
cba ain earth he 
ithe iektining preparation, pate 
ache ad mony, oF th 
gle reid, as 


system ie run don and ‘enfecbled, i 

fen as a stimulant, and for the’ parpase of 
tnveing the organs of the body to act with great 
cr vigor. 


BRPRRYESCENT CITRATE OF MAGNESIA. 
"The Lonslon Ches 


jeal News nels 


dprrorit reall dncteae Geol ef Phen are foie oeotder cee aka 
une the sequence, and only need 
tescing citrate of magnesia, petal canted over ie taken 


Inucl ropetior to the prepara 


itis mate 
ach tf lin 
rennet a 
oh ibe of tartare acid, @ lie of powdered 

‘cranial ‘ll of leno‘ 


ated by Afr. Adams is not necessary, and that 
‘the general process may be prosecuted by: siy 
int of the patent, as, ne- 

rowayaffects 


required. 
Fe to be added, a 
then the soda, mag 
be introduced, and 


Continued on page 2314 


hole passed through 


The word 
all alcoholic beverages derived tr 
vegetable juices by spontaneous. ferm 
the narrower sense of its ordinary. acceptance, it 
designates the fermented product of grape juice, 
with which alone the present atticle proposes to 
Wine making is an easy act where there is a 
nt supply of perfectly ripe grap 
6 and other countries 
Kurope, mature takes care of this. In the 
northern districts of France, and especially 01 
Rhine in Germany, the culture of the vi 
hard work from one end of the year to the other, 
which only exceptionally finds its fll reward. And 
Jet it is in those naturally less favored districts that 
the most generous wines are produced. Sout 
wines excel in body and strength, but even the best 
of them lack the beautiful aroma or bouquet chsrac- 
ye wine, ‘The large propor- 
rape jinice would appear 
it of that superior 
‘To secure the highest attainable degree of 
maturity in the grape, the vintage on the Rhine is 
postponed util the grap. 
and the white grapes on the sunny side of the 
bunches exhibit'a yellowish brown (instead of a 
teen) color, and shaw signs of acidity. In 
aint Portugal it is a very common pr 
to dust over the gtapes with phister of p 
auld the plaster to the must. ‘The int 
prevent putreftction of the berries in the Ia 
add to the chemical stability of the wine, 


slic 


Effervescing or Sparkling Wines. 


‘These wines are lar 
omic acid, engendered by a 
the closed bottle by nieans of 
‘Phe art originated in Champa, 
sparkling, wines are produced, 


ly impregnated with ear 
after ter 

deteet sug 
where the hest 


spread to the Rhine, the Moselle, 
tricts. A champagne which contains re 
Tittle sugar is called “ry: it is chiefly thi 


Britain, where 
pally as adi 
red. 


which 
pagne is used habitually pri 
wine: InFrance a sweet wine is pre 
rntday wine 


imported inte 


At the 
pee 
fimde in the 
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fated seasons the past twenty years, shown herself 
to be the most remarkable wine producing: countey. 
country iv the world’s history, 9 
the fact 
territory suitable to grape-growing, amd with w 
dlerfal natural advantages~and why? because she 
s taken advantage of her fitness of soil to the 
vine; her meteorological conditions; her geograph- 
ical positions as regards the European markets, and 
incidentally those of the world, and partly to the 
tants, that France developed 
1 hols, 
is second only in reputation to France 
growing countries; its white wine, 
known as sherry, first brought it into prominence. 
Sherry, so called from the town of Jerez (Xeras) de 
la Frontera, the headquarters of this industry. 
‘There are several different varieties of sherry, 
ich may be divided into the Amontillado and 
‘The Ariontillado class may 
10 fino and oforose, the former 
te, The generous, full Navored 
wines known as Port, are the produce of the district 
of Alto Douro, iu the northeast of Portugal, and 
theuce sbipped to and from Oporto. 


Home Industry. 


In our own country the cultivation of the vine 
hhas made rapid progress of tate years, and American 
cs are steedily taking the place of the foreign 
product. The soil and climate of the Pacific Coast 
seem best adapted to the growth of the vine, and 
very likely to become one of the 
leading industries of California, ‘The Mission grape 
{tein the frst) is supposed to have been imported 
Mexico by the Franciscan tathers about the 
year 1769. Subsequently varieties of French, Ger- 
‘man, and Spanish wines were introduced into the 
state. In Ohio upon the shores of Lake Erie and 
along the Ohio river the vine is extensively: cwtlti 
‘The champagnes and clarets made in the 
neighborhood of Sandusky and Cleveland are pro- 
duced in considerable quantiti 
New York, Missouri, Ilinois, and Pennsylvania 


vated, 


si 
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are likewise large produ 
manufacturi 


New York 
1 produc- 
tion of wi the United States now nts to 


about 35,000,000 gallons. 


Tho Qualities of Gooé Wine 


Tn the 12th century are thus singularly set Goeth: it 
should be clear Tike the teres ofs, penitent, so that 
man may see distivetly to the bottom of the gla 
color should represent the greenness ofa buflale’s horn 
when dru ly like thun- 
der; aweettasted as an almond; er 

myuirrel; leaping ike w roebuck; strong like the bu 
of n Cistercian monastery; glittering Tike w sp 
1; sublle like the logic of the veh 


, it should descend impetuor 


delicate as fine silk ; and colder than crystal.” 
pursue our theme through the 13h, ith, and 1 
vd but little to edify us; those 


ished more by their excess and riot tan 
by superiority of beverages of the customs attached to 
the) 


Hit on scenes of brawling drunken 
not unfeequently in fleree battles; 
the congregation 

the overhanging. sign was either the branch of « t 
from which we detive the saying that goo 

no bush,” oF the equally comm 

Ihnnging from the windoss, w 
the iden of * hanging out 1 
drunk ab this period was Malusey, 
Bngland in the 13th century, when its average y 
was about ff, a butt; this wine, however, attained its 
sgreatert popularity in the 15th ceotw 

in connection with thi 
to every schoolboy, 
we death of the Duke of Clarence. 
that nobleman did ehooes a butt of Malmeey, and thus 
‘carry out tho iden of droning his cares in wine, x well 
su hin body, matters but little, we Link, to our readers. 
Womay, however, mention that although great su 

thas boen thrown on the truth of the story, the only two 
contomporary writers whor mention his death, Fabyan 
and Comines, appear to have had no doubt that the 
Duke of Clarence was actually drowned in a butt of 
Malmsey. In tho records kept of the expenses of Mary, 
Queen of Bots, during her enptivity at Tutbury, we 
find w weekly allowance of Malinsey granted to her for 
bath. Inn somewhat scarce French book, written in 
the 16th century, entitled ‘La Legensdo de Maitre Pierro 
Faiferi,’ we find. the following verse relating to 
death of the Duke of Clarence :— 


Whether 


"L hare nen the Duke of Clasence 
(Bo his way ward fate had will), 
By hi special order, drowa'd 


231 
26 
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wino called “Clary” was also drunk at this period, 
Ie appears to have heen an infusion of the herb of that, 

we in epirit, and in spoken of by physicians of the 
mo as an excellent cordial forthe stomach, and 
cficacious in the cure of hysterical affect 


Bir Launcelot Sparcock, in the Lonilon Prodigal,” 


we ull. mens 
res anal wien a 


est 


Ju all probability, the enck of Shukespeare war very 
much allied to, if ively the wae as our a 
for Falstai anys, “You roguel th 
too. “There is wothing but roguery to be found in 

ous man; yet x cownrd in worse than suck with 


fer a pint of it 
winter seawon; aud ewift, 


‘Whea I sim mad I'll take some excke again.” 


The Art of Drinking Wino. 


‘To-now how to drink wine belongs only to a ulti 
vated'taste; to know how to tempt guests to indulge in 

th pleasure belongs only to the host gifted with rare 
tact and artistic discrimination. 

A painting from the hand of a master must be placed 
in a favorable light and with appropriate surroundings 
to set off its excellence; the most beautiful woman des- 
pisesnot the at of enhancing her charms by harmonious 
auxiliaries or by judicious contrasts. 

There is, in the same manner, an art and a ecience in 
drinking celebrated wines. 

‘After studying the menu one can decide on a choice 
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of wines, and on the order in which they are to be served. 
‘The (ollowing rales should be observed. 

‘with Flan: White Wines, With apRta: Rich Red Wines, 
[At tho Gonclaston of the ropast: The Oldest Red Wines, 
Aner the decert: Waite, Sweet and Sparkting Wines 


In regard to the gradation of red wines the rule is to 
commence with the newest and least celebrated. 

We shall sce how these rales are followed by a gener- 
‘ous fi 

{A few spoonfuls of soup, by their agreeable warmth, 
prepare the palate and stomach to fulfil their wholesome 
fanetions; a drop of golden Madeita or of okt Sherry 
gives these organs all the necessary activity. 

With the oysters, which are followed by the fish, come 
the fine Moselle and Rhine Wines, and the white Hor 
deaux or white Burgundy wines, half dry or sweet, far 
preferable to Champagne Frappe. When the fish 
oysters are removed, 50 are the wines. 

When meat ison the table, the proper 
fs the red Bordeaux wine, mellow snd rich, clad 
splendent purple and with « perfumed bouquet. 

With Canvas Back, Mallard ang, Teal Duck, richer 
meats —roat beef, wild boar, rocbuck—isserved excellent, 
heady, rich red Burgundy. 

‘When midway in the feast, the guests have arrived at 
that satisfactory stage when the stomach, still docile, 
manifests no further desires; when the taste, prepared by 
1 judicious gradation of sensations, js susceptible of ‘the 
most delicate impressions, the noble red Bordeaux wines 
make their triumphal entry, and the ‘maitre d’hotel” 
Chateau 
Margaux! Chateau Lafite! Chateau Latour! Chat. Haut 
Brion! Chat, Larose! 

‘After these wines, one can enjoy sweet Sauternes 
and qualf a few glasses of foamiog Champagne, 


enancisa TH 


‘nonin in. anor to saturate the slphutie acid 
Wwhiel ie et fre, 


ow VARIONS ANTISEETICS, 


De Cryer Cal 


rntked hotles solutions 
and thes ing 
the 
The rest of 
the expesiments proved that the only teal ant 
fepites Known atthe present Une are abolie 
fu evestic ach, all other mixtures neqeiing 
$iunplensent don form se to sist 
tha secon tris of oertins rural 
sincingn known qowntity ofthe nice te the 
Totton of m witemoutted int butley nnd sos. 
eling. over it by threw m pices of ed 
Moats “this ease, again, the ment leave pt 
ridin frou four to twenty-five days excepting COND 
inthe ence of the acids ser expsalized 
Inlet lesh vemained witafuted, but died op solved 
ard. Chloatum, which has been tauch Fale, red 
Tatty as an antceptry as fl to he wil res 
Ne 


inplacing 
albumen fn of op 
tons portions (fom 6 


es from the 


“oLons 
‘OF THE HYDRANG 


a Fgh 
es 
Tiling, neve 


ING MIXTURE 


well knomn that there are certain so-cal. 
ee which, by th 
's greater or Jess degree 


ture of seven parts of sal ame 


‘of coll water, at 50° 
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HOW WINES SHOULD BE SERVI 


Wines should be always served 
ry ines for 
of fine 


bottle upright Jn the coolest 
nor let it suller 


use axo Moses. —All Rhine 
The drank sig col 
Aker asm itsioxtre Hace battles wpright jn. the 
a ey before using, “Tiecant tho’ wine 
Carcflly Just before serving. Tee-ntver, 
oroughiy cold when served 
aot be uite ae eohd as the Dry 
Tow temperature destroys their fine boxset and 
we wih ico or wale 
(nnn erty 
‘not be deank cout, "urt wine ix not amere lxtey 
iter high medicinal properties, 
mutes an) Mavcints.—Thotted 
may be stored upright the sae a8 


Wt Moselle wines 


\ervies and Madeiras 
1 hat nte best whe 


All wines shoutd lhe stored in « cool place lying down, 
When wine is received 1 shoud be plaved ina eellar 
vom where a normal temperature of frvin 85 degeees ta 
5 dey Hurenbeit is mitaie, wd hotthes shoud 

fs cover the cork, thus coinpletely pre 
ission of air into the boitte, Hence tho 
vcorking only such quantities ak ean by 


aad at 
ing wines foe 
tna that the 
nd not betute on after mea 
“specially the red easy fer 

ntl show a aediient 
iy nproves the quality, 


‘issu 


Fair, oF early the same as 
sIuetion. This, therefore, may be eon 


rose for ps 
Arges of temperature. 


sol 


ap be wade by 


im 10} 
ath, 


ly yalverized 
Te this be di 


water placed in a thin test 
ferait for a few minutes in th 
‘completely frozen. 


‘ath, 


10 3.20" Fe 


vesting expesinent beating pon th 


of Head, aid 185 of i 

1 this be fisely rasped oF povedered and 

Incoiuced into 108 parte, by weight, of quick= 

Giver, we shall find that the thermometer im= 
‘ture wll sink (0 3.20” Fabr. 

ie, aid allowed 

be 


5 


of satptrand eleven of Glauber 
treniy-two parts of water at 

the column of a mercurial thermore 
tex immovecd inthe mistte val fll 0-410" 
0 rcceing fo 

ered as 

i sapetior to my eae combination et pros 
ometca ue ithe production af aon 
“Te hitrat of nnn 
Growever the misantige, eve Hf more > 
nity Be ned Sr ad ery 
iy econo evaporate the oth 

‘ endo, while the Hutarg 


and 


i 
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Ponts asi Sieanies—Store botiles on ena om x shelf 
tely ent room ae cellar. ‘The wine b 
wit be drank ¢ 


ina mode 
warm and 

Port wine is not a mere fu 
Ie is toni 
ing, to th 
‘Tho wine derives itename h 


properties 
nastringe 
Ingest 
located where 
wild, mountainous country through whi 
slace of growth of th 


river dashes is the 
vineyards extendi 
edge of the river to the top of the h 
the Allo Douro” district of Portugal. 
‘There i a prevailing notion thet 
ble, MW invalid 
the aplendid tone nut building ap 
ports, they would not he slow in 
dvoente only wines of the highest 
Port, Shorey, Buryundies, Clarets, Mack 
ia Wine 


wines rosa int Spain rose 


fas tho Tarragona” ; and in Pras 
resembling port, known ae th 
much better substitute than eithe 
port wines « ‘aliforn 


varieties of jem ve to {he Alto Do 
Arie 

"The word * sherry " ie corruption 
xe) —dores de In Frontera, situated ine the a 
vineyanle covering a tract of counjry twelve a 
half’ miles long by ten miles broad, in Audaly 
proper home of this wine, 
inates here. It mans a lofty, eapac 
naubalitute for a cellar, divited into 
by roms of pillars, well lighted amd venti 

ern evn being 


‘he term 


rays of the Bere svt 


hy ehuttertor blinds of exparto, Many of these bodegas 
are 60 long that 100 butts of wine Tie side by side in the 
torr, and as these rows nze composed oF ti 

fonar atte high, some hea maybe fi 
tor of butte hotised benenth a single root 
remarkable in that the better grader develop with age 
great variety of flavors; indeed, i; bas been asserted 
that ny Go butte of wine from the some vi 

vintage will he alike, each one pose 


Sherrien are 


From ten to twenty percent of the 
Jiably bad, Of the reat some wines remain Vinos 
“fines, pale, dry, soft, delicate and fresh tasting; others 
pai vgh the nor stage attain the dignity of 
Amonlilladss, stouter, dryer, more pungent and possess 
ingg a marked etherous flavor. Others develop into 
Olorow, the classic wine of Jerez, darker, fuller, richer 
and mellower, with a nutty flavor and an exquinite 
When they are four years oll they are a 
y of forming, n part of the * Bok 

port wines of Southern California grown from the 
jes of grapes as are native to the Alto Douro di 


word “sherry " isa corruption of Jerez (or Xer- 
dle la Frontera, situated in the mist ot 
covering n tract of country twelve and one 
y ton aniles broad, in Andalusi 
proper home of thin wine, The term 

tes here. It means n lofty, enpa 
ute for a cellar, divided into from threo to six 
1 and. ventilated ; the 
cing enrofully exeluded 
Many of these bodegas 
og Uhat 100 butts of wine lie wide by side in the 
ad ns these rows are composed of tiers three and 
four butts high, some idea may be formed of the mun 
ber of butts sath w single roof Sherri 
remarkable in that the better grades develop with age 
great variety of flavors; indeed, it has been asserted 
that no two butts of wine from the same vineyard oF 
vintage will be alike, each one possessing different, 


y shutters or blinds of aparto, 


characteristics, although pressed from the same grape, 
From ten to twenty pervent of the vintage will become 
irremodinbly bad. Of the reat Vion 
fos, pale, dey, sof, delicate others 


Peming through the finot stage attain the dignity of 
Amontillades, stouter, deer, more pungent and possess 
ing a mirked etherous flavor. Others develop into 
Oloroeo, the clammic wine of Jerez, darker, fuller, ric 
and mollower, with a nutty flavor und an exqi 
bouquet. When they are four years old they aro ad- 
mitted to the dignity of forming a part of the Solera.” 
This oolera aystem is peculiar to Jerez. It means the 
building up new wines on the foundation of old once 
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[As the older wines are drawn off for shipment—and 
a few gallons are drawn from each, butt in the lowest 
tice—these butts are replenished from the easks immu 
diately above them, these in turn from the 
and fiually new wine of the wracter is replen- 
ished to the top row. By this system it is possible for 
the shipper to kee} » exceller 

wines, and to duplicate each shipment despite « s 
‘There are other dist 


sion of bad vinta 


rounding Jer 
elicate Mam 
San Lucas de Barrameda, about 
‘and Puerto de Santa M: 


nilla is grown 


‘Tu Mepoc.—The vineyan 
come the most famous wines of the world, preser 
wonderful facts, ‘The grapes are curious 
also in their sizo and appearance, conseque 
the quality of the wine produced 

An oxtraordinary fact itis th 


times divides a vineyard so that on will 
bem fistclast production, while its ighbor 
thas hardly a maine with the wine buyers. ‘The same 


mode of cultivation will not remedy this eaprice of 
nature. Sometimes a trifling slope of the ground, v 
ing lathe expen th plant, will eno pr 
ceptible difference in the flavor of the 
themaelvea are nover aulfered to grow more than three 
feet in height, enreful pains being taken by the vine 
rasa Us roalatala qualify ate eof off quailty 

Teine peculine fenture of the wines of th 
that you will rarely, if ever, find a connoisseur who wi 
confeas an undivided and 
one particular growth. 
vineyard to vineyard without being able to fix h 
ion once anit forever. Not #0 on the Rhine. 
tare found the partisans, ench one of whos 
ally lauds his particular favorite 

Clarets ace gently stimulating, 
and poaseas the inestimable property of 
and muscle of the human frame. Tbe 
elusiied into five Cras, 
of “Bourgeois” and “Artisan” growths. 
named aro not auitable for exports, but are 
by tho peasants and laboring classes. 


ve attach: 
he claret 


from 
alee 


‘There 


Cutampacwixs.— Champagne, as everybody knows, 
takes its name from the French province in which it is 
produced, but everybody does not know that Sparkling 
Champagne was the discovei 
the royal monastery of St. Pierre at Hautvilliers. His 
name was Father Perignon, and he died in 1725. ‘The 


of a monk 
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chief depots of Champagne are at Ay, Epernay and 
Rheims, where the quantity kept in stock is exceedingly 
large. The sparkle, or “* mousse,” as the French term 
it, which characterizes Champagne, is produced by the 
development of carbonic acid gas from th 


in bad years by the addition of sugar to the fermenting 


yhen the wine has fermented in the 
js bottled. In the bottle slight 
, anda sediment is formed, which 
shortly Defore the wine i equited 
forthe market, and this process is termed “ disgorging.” 

\e then receives a certain quantity of liqueur, 
posed of the finest cane sugar dissolved in old sti 

‘Champagne merchants have each their own views 
as to the quantity of liqueur which ought to be used, and 
this again is made to vary to suit the fancied require 
ments of diflerent markets. “Extra Dry” Champagne 
‘contains less of the saccharine admixture than Dry,” 
and *Drat™ should contain none whatever, 
1¢ best vintages have been 1874, 1880, 1884, 1887 
London champagne buyers whenever 
ntage, bay it and take it to London, 
40 that the greater portion of good Champagnes are only 
to be found there. 

Heretofore the wines shipped to America have been 
much sweeter than those used in London, but now Extra 
Diy or Brut Wines ate becoming more popular here 
every day. Champagnes for the English market, and 
generally called * Brut,"contain from one to two per- 
cent liqueur 

‘The best Rhenish wines are produced in what the 
Germans term the Rhei region of hillson the right 
bank of the Rhine, about twenty-five miles in length, 
cextencling from Walluf to Loch. In the middle of this 
district is the Schloss Johannisberg, given by the Em: 
peror of Austria to the late Prince Metternich, In the 
Rheingau are produced, among other wines, the ece- 
brated Rudeshecimer, Marcobrunner and Hochheimer, 
from the latter of which the English word * Hoch” is 
supposed to be derived. On the left bank of the Rhein 
is Rhein fe Nietsteiner and other well-known 
ines are grown, All Rhicin wines have marked chem 
ical characteristics; they contain but little sugar, and the 
proportion of alcohol rarely exceeds twelve parts in a 
hhundred, hence their geeat value medicinally, especially 
to those who are troubled with gout. ‘The sparkling 

3 of the Rhein are comparatively of recent dat 
resembles that of Cham- 


Afterward, 
‘cask until the spring, 


‘Their process of manufactus: 
pagne. 


BURGUNDIES. 
‘The wines of the Province of Burgundy are both red 
, and are grown in the departments of the 
the Yoone and the Soane-et-Loire. 

“The Burgundy district commences about a hundred 
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niles southeast of Paris, on the roxd to Dijon. Hills ot 
chalk form the soil on which the vineyards are planted, 
and the vines ate trained on sticks about three feet Jong. 

Burgundy wines are famous for their deli 
piquaney, fragrance, richness of favor and medi 

operties, Mont- 

rachet stands fust in rank, and Chal lis isthe best known 
—are famous for luncheon and dinner purposes, C) 
being especially agreeable with oysters 

‘The different kinds of sine may well be spoken of as 
follows: 

Macox.—A sound, pure wine, with excellent body 
and flavor; a splendid « 


tonic The white wines—of whicl 


Poxstann.—-A choice wine of the Coted?Or, It is 
full, rich and delicate in flavor, 

Beaune. —An aveeptable and styong good wine for 
invalids who may be ordered to drink good Burguady 


in preference to any oth 
Nuits, —An exceedingly nutritious wine, 
Aavor, and a decided bouquet, smooth and agee 
Romawen.—The most delicious snd exq 
Burgundies 
Chos Dr Voustor.—Paramount among red Bu 
dies as being. the perfect, unsurpassable wine o 
The vineyard producing it is held in, high esteen 
Frenchmen, 
nei 


th 
ble, 
te of red 


its class, 
by all 


cw 
highest class, wonderfally soft 


=A fanous ted 


ruby color. The wine is prizes 


‘The Portuguese word" Madeita” weans 
and the name was given to the island when fest dis- 
covered, on account of its being covered with a dense 
forest, The culture of the grape commenced in Ma 
carly in the fifteenth century. ‘The vines are trailed on 
frameworks of cane, and grow in ashy soil, the island 
being voleanie full-bodied 
and aromatic, A voyage to the East or West I 
inproves its condition in a wondrous degeee. 


Madeira wine is 


Morello Wines. 


I wish to direct attention to these win 
that they aro not appreciated as 
bo here, ‘They are light aul less 
wines, and very wholes 
all sorts of fi 
The wines produc 
Famous before those of the Rh 
‘Thoe which axe most eolel 
Moselle, bet reves and Coblontz 
very bright wine, and should have a greenish yellow 
color, with museatel flavor, aud peculiarly pleasant 
faromn, Tis regarded as one of the eof 
wines, for, being cool and dey, it refreshes without un: 


e. Ford 


rated are grow 


Moselle is 


2317 
30 


‘THE SURVIVOR Vol 


wf thesystem. Sparkling Moselle has of Inte 
re very much into favor. 


Wises or Catironnta.—The fact that California 

now produces over one half of the wine cousumed in the 

ited States is evidence of the rapid stride this young 
fe is making in viticulture. 

past by growers have naturally re- 

rofting by 

forward with wines which, 

mn, are destined to become 

urs and recognized ns high types 


‘The errors that have 


nted with this progress of 
the pant few years we will show wines of high quality, 
particularly of the dry wines from the northern part of 
tho state, momo of which suggest the finer red wines of 
Hungary and others the products of the choicer sections 
of France, It is as Cal ines tbat they should 
be judged howev 
they aren separate aud distinet class. 

With the and enthusiasm of youth, a far 
ing great variety in the different 
i foothill land of suitable aol, the 
Wy ho expected some day in the not far 
re to take high rank in the production of 


How to Manage Wino and Beor, 


id also 


perature of 65 degrees, Claret, Burgundies, 
white wines should be decanted very carefully in romov- 
ng them from the bin when about to be used, other- 


wise the deposit is Jinble to become mixed with tho 
and the flavor destroyed. Old bottled wines will 
of their propertios walem carefully decanted. 
bottles should be drank immodintely on 
If allowed to remain open for any 
te aroma, #0 much eteemed, 
become vapid. 

All nceated waters should have their corks kept 
1 anid be placed cork downwards, 


Bottled stout and ale should be placed cork upwards ; 
‘when required for use they should be moved carefully, 
rand the whole poured out without putting down the 
bottle, otherwise the sediment will be shaken into tho 


‘Draught stout or beer when tapped, if wanted for 
quick vse, shoold have a porous vent peg put in the 
Dung, and left short time to clear; if the draught is 
flowy, give it time to fine without venting. 


‘The beer cellar should be lofty, dey, and well ven- 
tilated. 


Ss 
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Mean and adulterated drinks supply the temp 
fanatics with thei most powerful arguments, am 
were possible to abolish the manufacture and sale of 
these abominable concoctions there would be less 

for restriction of the 


allie. When such whiskeys as 


fare put upon the market, and wl 
proved all that is claimed for them—a bland ripe, and 
delicious whiskey, that has few equals, the favorite 
with Jon vivant and medical practitioner alike— 

friend, supplying tho 


for years have 


ands with the means of 1 


‘The mistaken treatment of diluting claret with ice 


water develops all its rough flavor and erude properties, 


‘The O:nehda Vineyard, Rochester, N. ¥., was ot 
ganized and is conducted by Monseigneve McQuaid, 
Vishop of that city. ‘The property, jt is said, belongs 10 
the Rochester Seminary, of which he is the head. Several 
years ago the bishop spent several weeks in the white 
‘wine district near Bordeaus, studying the making of 
sanuternes. 

If the whiskey dealers allow the whiskey sold over 
the bars to deteriorate, while the other alcoholic bever 


MORTAR FOR USE IN DAMP PLACES 
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ages sold far cheap 
peet to lo 


improve in quality, they must ex: 
e busi 


s very rapidly. 


Wiss 
Hungary, with the exception of Tok 
nost inexpensive wines of Europe, quality considered 
y are medicinal in a marked degree, promoting di- 
Ioeing particularly rich in phosphoric acid, 
ighter re wins resemble somewhat the elarets 
of the Meroe, cher wines lear rese 
to those of Burgundy, and the white wines might be 
rel with the produet of the Rhinegau, but they 
possess marke independent elaracteristics and have 
the geverona but fiery individuality of the Magyar race 
which produces them: 


he wines of 


unk. with the 


do the an 


Waves or Fran. —Utaly is the largest wine-produc: 
ing country in the world, the annual product being 
over of gallons. Vineyards ex. 
tend throughout the Iength and breadth of the land, 
from the foot of the Alps in the north to the southern: 

Spain takes second place in the annual 
ie, but France is not for behind Span in 
ity, whereas in point of value of ite annual vint- 
ex every other country, 


__ ovgbily crushed avd calcined, in immersed inn 
odin or tring, an permite to stan 
for tome time, Slips of Swedish Gitering-pnper 


It in sa thae @ mortar ean he prepa, al 


to introduce 


rniraldy adapted fur plastering wells nnd. Foote 
inv moist localities, by Mreshtyslaked ti 
ren dast 

Fibrous than 

Tint erin the anasto attach Hitec to the 
‘wall without difficulty, These tivo ingredients 
smn complete felting, 


‘shiels apyienrs as iC inapregrated with line, st 
si tought that bow allerts only the spit where 
i falls without loosening the generat mines 

"This mortar ie suid to be especially dapted 
fir plastering cotlerdann work, the ste of 
swell, cobalt, ete. “Applied ina Inyer of 
quieter of an incl thick to the boatde of an 
ie linuse, aguinst wshicl the io wae dessely 
ncked, it’ wns not affected iv the Teast by the 

nisture. Kovins plastered ‘with this nivetae 
aan itis sai, be papered ft a few weeks. 


RUCALYPTUS THER 
‘The Bucalgptna globubus is catcomed is 
tralia‘on noconnt of ita worl, wich is very 

WU nuporior to teak atid for its lenses, 


Aun 


itn pclae enmnyoe like eras Ro 
snencalspine which diesels cxntchowe mo 
Teaiily chan stip of carton dss It is og 
seated that nthe nother pat of vance, wt 


nin, thi plant would be very useful ms a forest 
tree, since it reaches, in its ative climate, e 
notions height aid izey ai it many be well 
to consider the propriety of experimenting upon 
California and Avizous, where the tempern 
ture and amonnt of moisture in the go, ne 

‘asthe composition of the sol itself, may be much 
like that of iesnativecountry, Should the peeul- 


ted by Br. 


yMRONY OF HPSSEMER AND AKATON STEEL 


ES 
in remarks respecting 


AN QUAITZ. 


the quant of gold in quart has een subi 
{rate Ske ofthe goverment Ibaratry, 

to the Phiocopbical Socey of Wellington, No 

cit Zealand, whieh is sid foetal requvemests 
trthout the meesity of ming quiches 

hone to be stinaicd, after hsning een thor 


“Tho 


of gold, will ennbl 


‘aro then dipped in the fuid and dried alterunte= 

she paper is thoroughly saturated, after 

‘burned in a mafic, If no gold 

‘ashen will be white, but one penny 

con will give them Deautifal pure 

 Htiabelioved that farther experiments, 

line or bromine baths, of known contents 

the exact proprtion of gold 
‘colorometrie method, 


to bre tested by th 
PAPER FROM OAT REFUSE. 


Paper is manufnerused from ont refuse by Mr. 


* Hag, of Glasgow, by first immersing. tho ont 
* uke 


n ater i a tan inorder to ont oft 
tnstnrd and eer ead, with whieh thay aro 
que mor or see hd hh Kt 
fcpaated, materially deteriorate the quriy 3 
tMerpaper "Tes of advantage to ho the water 
seller, as flats th eeparation of te 
Eireign seed, and llows them fo font 10h 
frac, “Th ot husk aro then aloe oa 
ty i otis ae 
deen off ‘op of the 
"hinmed of by wise o oer ton 
‘Sthefwie removed after ih the niet 
Seed oot Waka by aww ie 


‘teeping, by roftening therm and helping to loosen 
‘th slion from the fibre, facilitates the subsequent 
oiling process. 
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HEALTH AND ALCOHOL 


Association, moved by the 
rinks, and wish 


‘The British Medical 
ontery against the use of alesbell 
ing for some definite and retal 
the influence of alcohol om the dar 
pointed a commission pot ang 
ties inthe ‘The observations 
eluded 4254 ca 
vid id here are the result 


preanises, 
sof deaths in five classes of indi 
in the 


al abstainers, 


ach ease 
moderate drinkers, 63. yours and Ye 
al drinkers, 59 searsand 2 months 
habitual drinkers, 57 years aud 2 months: drunk 
ands. $3 Ye month, Te appears. that 
mode than anybody else 
and total abstainers are the shortest lived, 


WHISKEY 


Whisky or whiskey, spirit distilled f 
which originated, at least so far as reg 
with the Celtic inhabit 
rnd its manufacture and use still cont 


closely associated with those two 204 


Distilled spirit fist became p 
aqua vite, and it was originally used only as a 
powerful medicinal agent. IU as, wot till about the 
middle of the 17th century that i came into use 
cotland as an intoxicating beverage, It is only the 
finer qualities of matured malt and grain whiskey 


be used as simple or unblended spirit, In 

led chiefly from 
Mt being used, 
key is greatly 
flavor 


wl rye, wheat and barley a 
ly toa limited exient, W 
it is ot - mellow, wor 
ible watil it iy several years old 
to he the most favored drink 
ation, and iv uncertain moments 
when one is undecided as te what to take it is gem 
erally regarded by steady drinkers as the purest itd 
liable drink, ‘They appear to kuow good 
y Dy the taste of it 


BREWING 


Ts the art of prepating an exhi or intoxi 
cating beverage by means uf a process of ferme 
tion, In the modern acceptation of the wen, 
brewing is the operation of preparing heer ar 
from any farinaccows grain, chiefly from ba 
which is at frst malted and grownd, and its form 
able substance extracted hy warm water, ‘This, 
infusion is evaporated hy boiling, hops having been 
added to preserve it. ‘The liquor js then fermented, 
he art was known and practiond by the Egyp: 
tians many hundred years before the Christian ¢ 
nd afterward by the Greeks, Romans, 
Gauls, from whom it has heen hanced dows to ws. 
All countries, whether eivilizes 

intoxicating, 


ales 


ancient 


every aye, prepared a some 


kind, Great care snust be tke 
malting, for sometimes the graiy is doctored by 
kiln-bleaching. or dried at too great a heat 


eral samples, too, may be mised, ja which case they 
will not grow rej as heavier barley 4 
requires to be longer in steep: and the g 

by the drum of the threshing mach 
close, spoil a sample. ‘Those cut 


larly 


of germinate, hut in warm weather putrefy, as is 
eviden: from their blue gray and moldy appearance 
ul offensive sinell whike germinating. A good 


yer will, by the use of a skillful hand, estim 
ely the weight per bushel in bulk. Hiseye 
will tell him if the grain has been cut before being, 
in which case there will be a variety in the 
of the ne being bright ancl 
In consequence of 
spring, and not undergoing. the 
lency of winter, barley is, of all 
jost Table to ripen ina patchy manner. 


spe, 
cok 


vist yellow 


some a dead, 
being sown 


J not come to perfection simultancously, ‘The 
as alin to judge if it has been heated, or 
“snow-burnt,” while Tying in the Geld after being 


cnt he stack. 


‘An Excellent Polish for Woodwork, 


Two ox. alcohol, 2 07, 1aw linseed oll, 34 02. um 
shellac, 34 02, gum arabie, 4 drops ammonia; dissolve 
ten hours. 


Gj 
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PUNCHES AND SHERBETS 
FOR THE DINNER TABLE 


Nor, Panch or Sherlet is served between the last 
entree and game or roast. The if 
Sherbet and Poneh is that t 

to which some liquor is mises, whl 
either of water oF cream mingled wi 
Meringue and liquors 


Banans Frappe. 


Mash two bananas to n pulp; mix with juice of 
Jemon, one cup sugar, one cup water, one teasp 
vanilla extract, ub tl Put all to- 
gether in freezer aud freeze tll it he icken, 
then add the white of one egy beat froth 
weeue firm. 

Nore: Any kind of Frappe © 
stituting other fruit fye bananas 


Fruit Mousses, 
Wun Finvapypte 


Strawberries, raspherries, pricey 
apples, ete, to be us 


One quart of erent must he w 
drain iton a sieve avd then transfer it Add 
‘one pound pineapple pure 
mixing both together with a little vanilla and x gill 
of Ki Whip the prepac ti basi 
for ton minutes to have the eream and pulpy ass 
late well to Coat the inside of high 
moll with swberry Cream; fill the 

rand close the mo 


i one pound of suger, 


for one hour, nmol on a ms 
surround with small feed e 


Any other fruit may be subst 


tol for the pineapple. 


Virgin Strawberry Ieo Cream. 
Add three pints sweet cream 

fone quart of steawherries and two pounds of powdered 

sugar, Melt the sugar. Stenin thy 

fille sieve aud freeze 


Imperial Panel, 


Pat three cima vessel 
Juice of two lens of 
fone half ounce of ten infused iuty @ pint of water, 
three gills rum, two gills brandy, on 

gill Maracchino. Bring this to I 
When frozen, ald one half as much ice. 


Regent Punch, 
1 pound sugar. 

1 pint maraschino. 
4 bottles lub sot 


1 into a bowl, moisten with 
‘gin aud rub with the back of spoon to extract 
the rest of ingredients, 
except sod 10 the freezer aul freeze as firm 
as the spirit will allow. Add the bottled sodn and 
ish freex 


Victoria Punch, 


8 whiter of ees. 

pounds uf water. 

of sweet w 

ins of half the lemons into a bowl, add 
rub with the hack of a spoon to extract, 
w the juice of all the fruit, add 
is anil freeze, ‘Then whip the whites, 
up; and freeze again. 


‘Turkish Sherbet, 


swall piece of cinnamon ana a tittle 
uel coloring. 
Make a hot eyrup of th 


usd water and pour 
anon. When cool ad 
Strain wad freeze in the 
Fake ut the npices aul ahd the sealed 
grapes al aleaonds last, 


Maraschino Punch 
‘Take 2 pounds of sugar. 

3 pints water. 

2 lemons—juice only. 

2 oranges—juice only. 
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1 pint Marasebin, 
6 whites of eggs, whipped. 

Mix the sugar, water and j 
strain, freeze, add the whipped w 


Champagne Punch. 
Same as Mara’ substi 


Maraschino, 


Ru 
‘Take 1 quart Black 
1 pint water. 
1 pint Port Wine. 
4 pint Brandy. 
Ly pounds of sugar, 


ian Punch, 


To make good coflee is apparently not so simple 
as it may seem, if general results count for any’ 


thing, 


‘The coffee served at 
nts testifies to this, and e 


restaur: 


made mornin 
satisfactory. 


cup of coffee is seldom perfectly 
A writer in the 


on Lancet de 


plores the fact that a good cup of coffee is so sel- 
dom found, and declares that there sh 
difficulty in making it, and recommends that the 


simplest way is the best. ‘There is no better 


J be no 


stimulant in the morning than a delicious cup of 
coffee, and there is no better way of preparing it 


than according to the following recipe: Do not 
buy the coffee already ground, for it loses its fine 


flavor more rapidly when in the 
when whole, 
it yourself, 


Have a small coffee 


‘A mixture of two or more kinds of coffee will 


give the most satisfactory result. Two thirds Java, 
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3 lemons. 
ttle caramel to color. 

in small. slices ma bowl, make a 

id waters pour over and 

quor, strain, end dhen 

-e aud mix in when 


‘Add tea, 


Roman Puneh, 
‘Take 43 quarts water. 


COFFEE THAT IS GOOD 


with one third Mocha, will make a 
coffee, 


h, smooth 
Put one cupful of 
roasted coffee into a small fryingpan, and stir it 
hot, being careful not to burn it, 
nd the coffee rather coarse and put it in a com: 


Now for the reci 


the fire w 


dd three 
this mix: 
t of boiling 
water on the coffee, and place the pot on the fire, 
Stir the coffee until it boils, being careful not to 
Tet then place on the back of the 
stove, where it will just bubble, for ten minute: 
Pour a little of the coffee into a cup, 
tothe pot. Do this several times. ‘Th 
the nozzle of the particles of coffee and egg which 
may have lodged there. Place the coffeepot 
where it will keep warm, but not get so hot that 
the contents will bubble. After it has stood for 
five minutes, strain it into a hot coffeepot, and 
send to the table at once. 


mon coffeepot, Beat one egez well, and 


tabléspoonfuls of cold water to 


ture into the coffee. Pour one qui 


boil over 


LIQUORS TO SERVE WITH 
CERTAIN SPECIFIED FOODS 


Fashion, taste, and the instinets of the stom 
suggest the following. 

Raw oysters —Sauterne, white Burg 
hock 


up—Sherry or Madeira. 
ish—Claret, Sauterne, or hock. 

Roast (refves}—Burgundy or champagne, Roman 
or Kirsch punch, 

Second course roast (game and poultry)—Old 
Champagnes, sparkling Moselles, clarets, red Bur- 


gundies, ete. 
rees—Champagno, 

Game and salads—Champagne. 

Dessert—No liquors, or perliaps some fine Hun- 
vine, or burnt brandy with black coffee. 

in which cheese and rye or other 

al or starchy products predominate, 

ost used, and which most aids digest 

ale, porter, or stout, 

Beer is not much drawn from the wood now, ex: 
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cept in very small bars and at country crossroads. 
It is just as good drawn from the cellar through 
pipes plated inside with tin; but they must be kept 
scrupulously clean, and every morning three oF fou 

glasses of beer should be drawn off 
Pipes should be cleansed every week with a strong, 
I soda and hot water 

ig still wines the top of the capst 
should be cut, leaving the shining metal below to 
fori an ornamental band, Wipe off the top with, 

napkin, and, if you serve it, pour with the right 
hand, holding the bottle in the center of the b 
pressing lightly with the thumb apd 6 
is more graceful than grasping it impetuously b 
the neck, It is a custom, more in America 1 


THE 
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elsewhere, for gentlemen to pour out their own 
Hiquors, especially if in a party. 
In op Champagne and other effervescent 


ks, incl 


1 malt liquors, cut the band below 
the cork with the uippers, and the wires will come 
off easily by a twist of the hand. It will be neces 
ry to use the corkserew in case of malt liquors 
A by the patent rubber cork, and there 


is great danger of cutting the left hand in case of 
breakage, if, as is generally the case, the bottle is 
grasped by the neck, It should be held firmly with 


dhe left hand near the bottom of the bulgy 
cork should be drawn steadily with the 
ing the bottle. 


and the 
ight, and 
‘Phere is uo danger by 


CORDIALS 


Kirschwasse 


demand trou 
in the United States, and equal fo any in 
Kirseh is 


ungs and en 


an excellent digestive apd tonic for th 


jets, ete. A 


system; used 
punch of kitsch, coffee, sugar aud ice-water makes 
a delicious drink in warm weathes. 


Rene 
* 
ively by the Benedic 


distilled at Fecamp, Normand; 
15 old cordial, originally prepared exclus- 
monks, but since the 
s beet wade by a secular 


French Revolut 
It is known pri 


on it 


company, 


‘pally as a genitial 
stint 


Chartreuse is a tonic cordial, very palatable, and 


tifebrite 


highly esteemed for its stomachic and a 


Virtues. It is prepared by the distillation of various 
fomatic plants, especially nettles, growing in the 
Alps, nd che young buds of 


the pine tree. ice kinds, green, yellow, 


ations, absiathiue, 


and white 

Maraschino originated with “the Maians. F 
years the Pope sent this delicious, liquor to all the 
Queen Elizabeth Of 


grandes of the world, 
and was extravagantly fond of it,and,as if to honor 


it, drank it from a goblet of gold. ‘The basis of 


Maraschino is black cherries, jastsine, roses, orange 
flowers, ete., fermented and distilled. It is reco 
mended as an anodyne against yervousness. It is 


extensively used in the preparation of jellies, sor- 
bets, pastry, ete 


Montana is prepared from the juices of plants, 


fowers, roots, ete., growing on toe highest mou 


tains of Amcrica, principally the Rockies and Alle: 
ghanies. It is a powerful digestive, suitable for 
everybody, but principally for the aged and debili- 
tated, It should generally be taken after dinner, 


Curacao, dub (sweet) aud see (dry), also triple 
has for i the peel of the young b 
orange growing generally in the island of Curacao, 
4 possession of Holland, off South America, It is 2 
digestive, and is used asa preventive against fev 
It is white or green in color 


ter 


te is recor 


mended for the cure of flaw 
and flavor of this deli 
A from 


or white), a bitter beverage used 
n appetizer, and bitterly denounced and as 
y praised by different critigues the past cen 
‘The present method of preparation dates 
Formally it was simply an 
sfusion of herbs in white wine, In Normandy and 
n countries around the Alps it is still pre= 


tury. 
back only sixty years. 


that crude way 
jer, and Couvet hit on the idea of distil- 
ie Absinthe herb (wormwood), adding. annis, 


‘The distillers of Besan- 


ess, which had the usual effect 


‘5 Uash made from oils, 


if properly made, is health- 
fal—a wonderful appetizer and soother of the 
nerves —if not taken 
with half a glass of water to a small wineglass of 


nexcess. It is usually taken 
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‘The water is allowed to drip om the 


1 it, ‘Taken pure it 


Absinthe. 
Absinthe so as to milk or pe: 
hhas the same properties as peppermint i 


cases of 
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colic or cramps. ‘To some tastes a cocktail is much 
oved by the addition of two or three drops of 


Absinthe. 


SYRUPS, ESSENCES, 
TINCTURES, ETC. 


used 
punches, 


‘These prepara 
the following, re 


Plain Syrup. 


‘Take 6% pounds of loafsugar. 
4% gallon of water. 
‘The white of 1 egg, 


Boil until dissolved, and filter through flannel, 


Gum Syrup. 


‘Take 14 pounds of loaf sugar. 
1 gallon of water. 
Boil together for five minutes, and edd water to 
make up to 2 gallons. 


Lemon Syrup. 


‘Take 5 gallons of gum syrup. 


1 pint of alcobot. 
Cut the oit of lemon 


taric acid, and mix thoroughly with the syrup. 
Essence of Lemon. 
‘Take 1 ounce of oil of lemon. 


1 quart of alcohol (95 per cent). 


ounces of citric acid. 


Grind the citric acid toa powder ima porcelain 
mortar; dissolve it in the water. ‘Then cut the oil 
of femon in the alcohol, and add the acid 


‘Tincture of Orange Peel. 


‘Take 1 pound of dried orange peel (ground). 
1 gallon of spirits (95 percent). 
Place them in a closely corked vessel for ten da 
strain and bottle for use. 


‘Tincture of Lemon Peel. 


Cut into small chips the peel of twelve large 
Jemons; place it in a glass jar, and poar over it one 
gallon spirits seventy percent ; let it stand until the 
Temon peel has all sunk to the bottom of the liquors 
it is then ready for use withont either Gitering or 


‘Tincture of Cloves. 


‘ke one pound of ground cloves; warm them 
over a fire until quite hot; put them quickly into a 
jar, pour on them one gallon ninety-five percet 
alcoliol; cover them airtight, and let them stand 
for ten days; draw off into bottles and cork close. 


‘Tincture of Cinnamon, 

Place two pounds of ground cinnamon into a jar, 

with one gallon fe percent alcohol, closely 

fed; at the end of eight days strain the liquor 

clear; wash the sediment with one quatt proof spir- 

its; strain it; mix the two liquors together, and 
filter through blotting paper. 


Cider Cup. 


‘To a quarto. euler add half a lemon squeceed, three 


tablespoonfuls of powdered lamp. sugus, two wine. 
glussce of pale brandy, a wi 

slices of I grated nutn 
well, and serve with borage, 


slags of Curacoa, two 


ig on the top. Teo 


Whito Special, 
(crm riz) 


Dedtented Co Che Bly 42.3, 


‘Made the same as Silver Fizz, butadding about a wine 
glass of cream. It makes a delicious drink, and is really 
fone of the finest mixed drinks made, 
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THE KNICKERBOCKER 


Olden worthies who took their cups regularly, and so 
lived clean and cheerful lives, when they were moved 
to give up their choice recipes for the public good, de- 
scribed them under the head of **kitchen physic” ; for 
the oldest *C 

synonymous) include under th 
meats and brewages of drinks, 
as “of mighty power in driving 
that dull the brain”; another as 
excellent cordial, very comforting, 
their possession of these good qualities 
reason of their appearance at entertai 
the most prominent ranks the meilicated composition 
called Hypoctas, also styled ** Yporras for Lords," for 
the making of which various recipes are to be found, 
fone of which we will quote 


wokery Books (the words are 
head both dishes of 
‘One cup is described 


take of Aq\ 
Beppe 


vite (Bandy) 


It fsrarely that a saloonkeeper succeeds who is 


different to the quality of the whiskey sold to customers, 


No anticle sold in a saloon 
cism as the whiskey. If the qualiyy is good the custo 
‘mer is sure to be pleased, and . cont 
bound to follow. 
what make or b 


ubjected to 50. 


1 patror 
A young. unripe whiskey, no 
ind, is alt ays 
Failures ot 


ge is 


jous to the business 


of saloon, nearly always due to grasp 
ing fortoe much profit on the whiskey served over the 


bar at ten of twelve and one-half cents a drin 


nd on 
which three to six hundred percent profit is wanted. 


SALOON-KEEPING 


Grains of Paradise = = 72 7S 7. SR, 
mpargela som ran ath, Bag gee) 
MMBC yas a0 tase St ae ees ee 


jon into it, and it will make it 
taste tie pound was usually given at mar- 
iage festivals, when it was introduced at the commence. 
nt of the banquet, served hot; for it is said to be of 
so comforting and generous a nature that the stomach 
would be at’once put into good temper to enjoy the 
meats provided, Hypoeras was also a favorite winter 
beverage, and we find in an old almanac of 1699 the 
tines— 


‘Sack, Hypocran, now, and burnt brand) 
‘Are dria a {good as can be” 


With cach succeeding purchase goods are bought 
‘cheaper by the thoughtless saloon keeper, and with each 
cheapness the grade deteriorates, patronage grows less 
and less, and it ends with Mr. Saloon-keeper going out 
of business a failure, 


Bourbon whiskey is ripe between the ages of eight 
and ten years and continues to improve until much 


8 taste and flavor is most perfect at these ages; 
father age is of no benefit to rye whiskey, 


CUPS AND THEIR CUSTOMS 


Let your utensils be clean, and your ingredients of 
fiestrate quality, and, unless you have someone very 
trustworthy and reliable, take the matter in hand your 
self; for nothing is so annoying to the host, or #0 wt 
palatable to the guests, asa badly compounded cup. 
In order that the magnitude of this important 
may be fully understood and properly estimated, we 
will transfer some of the excellent aphoristic remarks of 
the illustrious Billy Dawson (though we have not the 
least idea who he was), whose illustrisity consisted in 
being the only man who could brew punch, This is 
is testimony: **The man who sees, does, of thinks of 
anything while he is making Punch, may as well look 
for the Northwest Passage on Mutton Hill. A man 
‘can never make good Punch unless he is satisfied, nay, 
positive, that no man breathing can make better. “I can 
and do make good Punch, because I do nothingselse; 
and this is my way of doing it. I retire to a solitary 


comer, with my ingredients ready sorted; they are ax 
follows, and T mix them in the order they are here 
itten: Sugar, twelve tolerable lumps; hot water, one 
lemons, two, the juice and peel; old Jamaica rum, 
iy, one gill; porter or stout, half a gil 
arrack, 2 slight dash, L allow myself five minutes 
make & bowl ca the foregoing proportions, carefully 
stirring the mixture as I furnish the ingeedients until it 
sctually foams; and then, Kangatoos! how beautifal it 
isi”. If, however, for convenience, you place the 
‘matter in the lands of your domestic, 1 would advise 
you to caution her on the importance of the office, and 
{his could not be better eflected than by using the words 
of the witty Dr. King 


0 Peres, Peggy, when thon go'st to brem, 
Consider well what you're about to do; 
Be very wise—very sedately think 
jat what you've going to make is—drinks 
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Consider who must drink that drink, and then 
What "tl to have the praise of honest mens 
‘Then future ages shall of Peggy tell, 

‘The nymph who spiced the brewages so well” 


Respecting the size of the cup no Gxed rule can 
Iaid down, because it must mainly depend upon the 
number who have to partake of it; 
bered that, as cups are not intended to be quaffed ad 
ibitum, as did Bicias, of whom Cor 


ius A— says— 


0 Bicas shee it gave, and 

"Drink ofthis cup of mye? 

Me quickly quatte i, nd felt not 
Of licoare any ays" 


let quality prevail over guantity, and ty to hit a happy 
‘medium between the cup of Nestor, which wae so lrge 
that a young man could not eatry it, and the country 
hhalfpint of our own day, which we have heard of as 
‘cing so small that a string has to be tied to it to pre 
‘ent it slipping down with the cider, 

In order to appreciate the delicacy of a well com- 
pounded cup, we would venture to suggest this laconic 
rule, ‘When you drink—think.”” Many a good bottle 
thas passed the frst round, in the midst of conversation, 

ithout its merits being discovered. For Claret Cup 
ce page 8 - 


a2 


RECIPE FOR A HUNTING 


FLASK 


‘As to the best compound for a hunting flask it will 
seldom be found that any two men perfectly agr 
as aule, the man who carries the larges 
liberal with it to his friends, will be generally esteemed 
the best concocter. Some there are who prefer to all 
others a flask of gin into which a dozen cloves have been 
inserted, while others, younger in age and more fantas 
in taste, swear by equal parts of gin and noyeau, or 
of shetty and maraschino, For our own part we must 
admit a strong. predilection for a pull ata flask cont 
ing « wellmade cold punch or a dry curacoa, ‘Then 
again, if we take the op ho (ot 
course) is a spicy fellow, and ought to be up in such 
matters, he recommends a piece of dry ginger always 
kept in the waistcoat pocket, and does not cate a fig for 


ion of our huntsinan, 


anything ele. for difference of taste; but as 
we have pr \e one we venture to insert 
is specially dedicated to the lovers of usquebaugh, oF 
“tthe crathur.” It was a favorite of no less a man than 
Robert Burns, and one we believe not generally known ; 
we therefore hope it will find favor with our readers, a3 
) to our brewings. 
RECIPE, 

“To a quart of whiskey add the rinds of two lemons, 
an ounce of lxuised ginger, and a pound of ripe wh 
currants stripped from their stalks. Put these ingredi- 
cents into a covered vessel and Tet them stand for a few 
days, then stain carefully, and add one pound of pow- 
ered loaf sugar. ‘This may be bottled two days after 
the augar has been added. 


THE MODEL BARTENDER 


personal habits, good temper, 
wide-awake, qitick, graceful, attentive, 5 
yet too smatt to be “worked,” neither 

talkative, of eat appearance aud well dressed He 
should study the tastes of the patrons. For in 
stance, in mixing a cocktail most clerks make the 
mistake of putting in too much bitters, in whiel 
case the drink is spoiled, or rathes, is unpalatable to 
the customer, Most mien like but very little bitters. 
You should, in order to become proficient and popw- 


study all the points in the mixing of all drinks. 
“Phere cat be too much syrup oF sugar, lemon juice 
or other ingredient used, in the same way as too 
i bitters ina cocktail, ‘This isa profession that 
can not master. ‘There are men who 


would not make a first-class barclerk ina 
A clerk should not encourage hangers-on,” loung- 
ers, of men under the influence of drink. In 


he should never sell or give toa man in his eups, 
for this feature casts the greatest odium on our bu 
ness, which could be made as legitimate as any if 
the hands of proper persons. 
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PREPARATION FOR 
Cc U: STOMERS 


‘The first thing to be done 


; upon 


opening a 
15 generally a very exdious smell about a 
Ws been tightly closed during the 
uunwholesome a 

fotten rid of as soon as possible 
enough fine ice prepared to serve your 


It shold be 


it is disagreeable, 


you have 
1 cus 


drinks, and if the juan on wateh th 
has failed to fll his bottles, you must 
11 pace them an ice so. 


tomers 9 
night befor 
nform this duty at once, a 
that your customers may not Ihave to 
liquors, You must keep filling them 


all day to 


13 


supply the drain on them, and to avoid serving warm 
Tiquors. Polish up your sglasses between drinks, and 
always be ready for customers. See to it that the 
tidy; Ue window panes, showeases 
ys clear as crystal, and bright as new 
towels white as snow; the 
viting. A. progressive clerk, and 
prieter too, for that matter, will visit other 
able innovations are being 
ments are being offered. 
\lingly or sur- 
nd give the boys a right royal 


passingly att 
welcon 


DONT’S FOR YOUNG 
BARTENDERS 


yourself into pron 
Re polite and appr 


Don't brim 
crowd at the bar. 
Tet them advance to y 

Don’t join in any © 
you may seem interested. 

Don't volunteer any opinions anless your patrons 
express a desire, or at least a willingness to hear you. 

Don't express your sentiments at all if at v 
with the majorit portant interests are 
at stake. 

Don't be too positive about things. 


cation, but if it is general 


aless very i 


You 


Don't fook fiercely at people, or talk loud and 
harshly, but cultivate a smiling count 
quiet, but firm tone of spect, 

Don't occupy too much space, but gi 
Jeagues behind the bar a chance. 

Don’t fail to put things in their places, so that you 
aad your coworkers will know where they are when 


you want them, 


Don't fail to get pay for all drinks 

Don't be in too gteat a burry to find out what a 
party of gentlemen want as they approach the bar, 
Don't let them (eel that you begrudge the space they 
occupy while they talk. Sometimes placing glasses 
of water before them will break the ice on the sub- 
ject. 

Don’t use a wet glass if there is a dry one to be 
4 

Don't forget to serve your effervescent drinks 
last in waiting on a party. 

Don’t overcharge, and don't make short change ; 
be exact and honest as a banker. 

Don’t use profane language, and do not talk 
your customers to death. 

Don't drink your own liquor; it is bad policy 
and is liable to make you “how come you so?” 

Don't fail to mind your own business, and go to 
bed sober. 
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